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SOME  OPINIONS  OF  THE  PRESS, 


**A  book  which  within  so  short  an  interval  has  attained  to  such  a  pitch  of 
popularity  may  be  admitted  to  have  practically  established  its  claim  to  rank 
amongst  the  important  contributions  towards  the  literature  of  the  subject  with 
which  it  is  concerned.  Extensive  indeed  as  is  the  ground  travelled  over  by  the 
author,  yet  so  ably  has  the  material  been  handled,  that  we  feel  it  to  be  a  matter 
of  regret  that  the  writer  was  unable  to  deal  with  the  hygienic  administration  of 
all,  instead  of  a  portion  only,  of  the  important  European  countries.  .  .  .  Dr. 
Palmberg's  book  is  undoubtedly  a  valuable  one,  and  should  prove  of  the  utmost 
utility  to  all  interested  in  sanitary  science." — Nature. 

**  Dr.  Newsholme's  translation  will  be  found  most  interesting  and  useful  by  all 
sanitarians  and  hygienists.  As  a  public  health  treatise,  Dr.  Talmberg's  work  is 
certainly  unique,  for  it  institutes  a  careful  comparison  between  the  sanitary  sys- 
tems of  the  various  continental  countries  and  that  of  England,  and  gives  most 
valuable  information  on  methods  of  procedure  and  practical  detail.  .  .  .  The 
illustrations  are  numerous  and  very  good,  and  greatly  add  to  the  interesting 
character  of  the  book." — T/ie  Sanitary  Record. 

"Dr.  Newsholme  has  added  a  section  dealing  with  public  sanitation  in  this 
country,  and  this  forms  one  of  the  largest  and  most  important  sections  in  the 
book.  The  other  sections  embrace  France,  Belgium,  Germany,  Austria,  Sweden, 
Finland,  and  Scotland.  .  .  .  As  a  handy  work  of  reference,  this  book  \s\\\ 
prove  of  great  value  to  every  practical  worker  in  sanitary  science,  and  the  work 
must  be  regarded  as  one  of  the  most  completely  valuable  contributions  yet  made 
to  sanitary  literature." — British  Architect. 

**It  is  a  most  useful  work,  and  especially  valuable  to  the  English  hygienist  who 
desires  to  ascertain  and  compare  the  various  methods  of  sanitary  procedure  on 
the  Continent  with  those  in  use  in  this  countiy." — Lancet. 

"The  limits  of  an  ordinary  review  are  too  restricted  to  notice  even  briefly  a 
tithe  of  the  interesting  subjects  of  which  this  work  is  a  compendium  ;  but  we 
cordially  recommend  its  perusal  to  the  members  of  local  authorities,  to  the  pro- 
fessed sanitarian,  and  to  our  members  generally."— ^^7//j//  Medical  Journal. 

**  In  the  work  under  review,  the  medical  officer  of  health  will  find  much  valua- 
ble information,  not  only  as  regards  our  own  country,  but  also  what,  after  all, 
is  of  equal  value,  the  rules  and  regulations  which  obtain  in  other  European  coun- 
tries.  We  hope  that  our  sanitary  authorities  will  study  this  book,  and  be  ready 
to  adopt  many  of  the  suggestions  which  are  contained  therein  for  improved 
sanitation  and  hygiene  in  the  slums  in  our  large  towns."— /ndustries. 

"  We  can  recommend  the  book  to  the  notice  of  our  readers,  as  it  should  find  a 
place  in  the  library  of  all  medical  officers  of  health,  engineers,  and  others  whose 
energies  are  directed  to  the  advancement  of  the  cause  of  national  and  municipal 
h ygiene. " — Health  Record. 
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TRANSLATOR'S   PREFACE, 


When  requested  by  Messrs.  Swan  Sonnenschein  &  Co.  to  super- 
vise the  translation  of  Dn  Palmberg's  "  Traits  de  V Hygiene  Pub- 
liquet'  I  had  no  hesitation  in  coming  to  the  conclusion  that  Dr. 
Palmberg's  work  possessed  an  importance  and  interest  which  more 
than  justified  its  proposed  appearance  in  an  English  dress. 

England  is  in  sanitary  matters  far  in  advance  of  other  European 
countries ;  but  on  many  points  of  detail  it  can  learn  important 
lessons  from  the  practice  of  continental  countries,  as  described 
in  this  volume.  This  is  especially  true  in  reference  to  the  part 
played  by  the  veterinary  profession  in  the  sanitary  organization  of 
other  European  countries,  and  the  greater  care  and  precision  in 
the  inspection  of  all  meat  intended  for  human  food. 

A  careful  comparison  of  the  practice  in  the  different  countries  on 
various  other  points  is  equally  suggestive,  and  under  nearly  every 
head  the  English  hygienist  may  be  able  to  discover  points  worthy 
of  imitation. 

The  portion  of  the  book  relating  to  England  has  been  carefully 
revised  and  brought  up  to  date,  and  it  is  hoped  that  it  may  furnish 
a  valuable  summary  of  English  sanitary  legislation  and  administra- 
tion. In  a  work  of  such  extent  it  is  possible  that  some  errors  as  to 
fact  and  errors  of  omission  may  have  escaped  notice  ;  but  it  is 
hoped  that  these  are  not  numerous  or  important. 

In  the  English  section,  English  weights  and  measures  are  given ; 
in  the  other  parts  the  metric  system  is  retained.  A  comparative 
table  of  weights  and  measures  is  given  on  p.  527. 

I  have  to  express  my  obligations  to  Messrs.  Knight  &  Co.,  of 
Fleet  Street,  for  their  kind  permission  to  reproduce  figures  7  to  23 
from  their  Annotated  Model  Bye-Laws, 

ARTHUR  NEWSHOLME. 
Brighton, 

January^  1893. 


AUTHOR'S    PREFACE    TO    THE 
ENGLISH    EDITION. 


In  writing  this  book,  I  hoped  that  it  might  be  of  interest  ind  utility 
to  those  who  had  devoted  themselves  to  the  application  of  practical 
hygiene. 

The  favourable  reception  of  the  work  has  far  surpassed  all  my 
expectations.  One  year  after  the  publication  of  the  original  Swed- 
ish edition  a  French  edition  was  printed,  and  shortly  afterwards 
my  authorization  was  asked  for  a  Spanish  and  an  English  edition. 

It  is  obvious  that  a  stranger,  although  studying  the  details  on 
the  spot,  will  not  be  able  to  describe  the  details  of  sanitary  legisla- 
tion, administration,  and  organization  of  a  country  with  the  same 
completeness  as  one  actively  engaged  in  its  sanitary  work.  For 
this  reason,  I  have  requested  Dr.  Arthur  Newsholme  to  bring  up  to 
date  and  complete  the  chapter  relating  to  England,  especially  the 
portion  bearing  on  recent  legislation. 

The  other  portions  of  the  book  have  been  revised  and  completed 
by  myself. 

ALBERT  PALMBERG. 


VI 


THE    AUTHOR'S    PREFACE. 


Public  Hygiene  is  perhaps  more  empirical  than  other  sciences. 
The  putting  in  practice  of  theoretical  views  has  often  produced 
results  different  from  those  which  were  expected.  Thus,  theoreti- 
cally, to  obviate  the  ill  effects  arising  from  sewer-gases,  the  best 
method  appeared  to  be  to  hermetically  close  the  sewers.  This  was 
done,  and  the  result  was  a  penetration  of  such  sewer-gases  into  the 
houses  in  spite  of  intercepting  traps. 

Practice  showed  that  the  best  way  of  avoiding  such  evil  results 
was  good  and  active  ventilation  of  the  sewers,  with  frequent  and 
abundant  flushing. 

Similarly,  theory  made  one  fear  that  throughout  the  sewer,  foecal 
matters  would  remain  solid  or  accumulate  at  the  sewage  outfalls. 
Practice  has  shown  that  the  fluids  of  sewage,  with  or  without  human 
excrement,  have  the  same  appearance  and  practically  the  same 
chemical  composition. 

So,  likewise,  theory  speaks  against  the  irrigation  of  fields  by 
sewage,  on  the  supposition  that  the  pathogenic  organisms  contained 
in  it  when  exposed  to  the  sun  would  produce  an  extensive  propa- 
gation of  contagious  diseases.  Practice  has  shown  the  error  of  this 
view,  and  it  is  now  experimentally  proved  that  irrigation  is  the 
most  effective  method  for  the  destruction  on  a  grand  scale  of 
pathogenic  micro-organisms. 

The  importance  of  practice  is  therefore  considerable  in  sanitary 
science.  Convinced  of  this  truth,  and  of  the  enormous  value  of  a 
complete  knowledge  of  sanitary  arrangements  proved  by  experi- 
ence to  be  good,  we  have  based  on  it  this  Treatise  on  Public 
Health. 

Outside  the  countries  whose  sanitary  organization  is  described  in 
this  treatise  there  are  others,  as  Denmark,  Norway,  Holland,  and 
Italy,  whose  public  hygiene  would  have  doubtless  been  very  instruc- 
tive. We  have  not  spoken  of  them  because  we  have  not  seen  and 
studied  their  methods  personally  on  the  spot  Any  other  plan  of 
inquiry  could  not,  we  are  convinced,  furnish  exact  descriptions. 


VII 


viii  THE  AUTHORS  PREFACE, 

In  a  treatise  such  as  this,  theory  ought  to  rank  second  It  forms 
the  subject  of  scientific  summaries  preceding  each  principal  part  of 
the  public  hygiene,  as,  air,  water,  foods,  the  soil,  contagious  maladies. 
Moreover,  similar  summaries  accompany  certain  great  subdivisions, 
as,  privies,  sewers,  labourers'  dwellings,  industrial  and  school 
hygiene. 

The  treatise  ends  with  a  study  of  the  social  value  of  public 
hygiene.  The  tables  contained  in  it  are  eloquent  though  they 
may  be  unattractive. 

It  is  evident  that  the  descriptions  of  the  sanitary  organization  of 
countries  can  only  be  exact  in  so  far  as  official  information  is  placed 
at  the  disposal  of  the  author.  It  is  with  sincere  pleasure  and  pro- 
found acknowledgment  that  we  state  this  has  been  the  case  every- 
where. The  figures  contained  in  this  work  are  either  official — 
Model  Regulations  of  the  Local  Government  Board,  Sewers  of 
Paris,  of  Brussels — or  they  are  derived  from  engineers  of  standing. 
Some  have  been  collected  at  the  Exhibitions  of  Hygiene  at  Berlin 
(18833,  Edinburgh  (1886),  Vienna  (1887),  The  Congress  of  Hygiene 
at  Copenhagen  (1888),  Paris  (1889).  Several  have  come  from  the 
Parkes  Museum  of  Hygiene  in  London,  or  from  similar  institutions 
in  Edinburgh,  Paris,  Berlin,  and  Stockholm.  We  hope  that  all 
those  who  have  had  the  kindness  to  send  us  plates  or  sketches  will 
accept  this  expression  of  our  best  thanks. 

ALBERT  PALMBERG,  M.D. 
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CHAPTER  I. 

SANITARY   ADMINISTRATION. 

<j£NERAL  Review. — Local  Government  Board. — Local  Sanitary  Districts  and  Xx)cal 
Boards  of  Health. — Officers  of  Sanitary  Districts. — Duties  of  a  Medical  Officer  of 
Health. — Duties  of  a  Sanitary  Inspector. — Duties  of  Registrars  and  of  District 
Medical  Officers  as  to  supplying  information. — Statistical  Tables  of  the  Society  of 
Medical  Officers  of  Health. — Daily  Programme  in  &u  Urban  §anitary  Office. 

General  R6sum6. — Of  all  countries  of  the  civilized  world,  none  has  a  sani- 
tary code  so  complete  and  so  precise  as  England.  In  addition,  English 
iegislation  is  distinguished  from  that  of  other  countries,  by  the  fact  that  the 
principal  regulations  emanate  from  Parliament  instead  of  being  simple 
administrative  orders.  Thus  the  legislation  is  the  work  of  the  nation, 
which  has  recognised  its  necessity  in  its  own  interest.  Consequently  the 
iaws  are  respected,  and  as  a  rule,  religiously  observed,  without  objection 
or  murmur. 

In  the  whole  country,  the  marvellous  results  which  have  been  produced 
can  be  seen.  Thanks  to  these  laws,  the  rate  of  mortality  has  been  lowered, 
the  mean  duration  of  life  increased,  the  amount  of  sickness  decreased. 
They  have  greatly  alteviated  the  misery  in  the  houses  of  the  poor,  who, 
thanks  to  sanitary  measures,  have  a  better  prospect  of  recovering  their 
health  and  the  means  of  providing  for  their  subsistence  and  that  of  their 
families. 

Above  all,  the  sanitary  laws  attack  individual  liberty,  inasmuch  as  in 
order  to  be  efficacious,  they  must  necessarily  encroach  upon  the  inviolability 
of  the  home.  In  order  to  ensure  that  they  are  observed,  it  is  necessary 
ito  visit  the  houses  and  yards,  to  disinfect  rooms,  etc.  Now,  nowhere  has 
the  idea  of  individual  liberty  and  of  inviolability  of  the  home  taken  such 
strong  root  as  among  the  English.  They  possess  the  law  of  Habeas  Corpus^ 
and  the  dictum  my  house  is  my  castle  shows  clearly  the  opinion  every 
Englishman  has  of  his  rights.  This  does  not  prevent  him  from  submitting 
readily  to  the  laws  which  deprive  him  of  a  good  part  of  this  liberty.  The 
reason  is  that  for  an  Englishman,  Liberty  is  not  an  empty  word,  but  signi- 
fies on  the  contrary  everything  that  can  safeguard  the  individual  and  free 
.him  from  the  inconveniences  and  perils  inherent  to  life  in  communities. 

The  Englishman  had  already  police  to  protect  him  from  violence,  and 
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as  soon  as  he  had  recognised  the  possibility  of  preventing  a  large  number 
of  diseases,  he  logically  demanded  that  the  State  should  take  the  necessary 
steps  to  protect  him  against  them.  As  the  only  means  of  attaining  this 
end  was  the  execution  of  sanitary  reforms,  not  only  does  he  conform  to 
these  himself,  but  watches  with  the  greatest  care  to  ensure  that  others 
equally  submit. 

Long  b^ore  other  countries,  England  had  recognised  the  importance 
and  utility  of  Public  Health.  After  the  ravages  of  cholera  in  1832-33, 
some  efficacious  measures  were  taken  to  increase  the  salubrity  of  the 
country.  The  English  with  their  practical  spirit  could  not  fail  to  observe 
that  the  plague  was  a  greater  scourge  in  certain  places  than  in  others,  and 
that  certain  classes  of  the  population  were  more  especially  exposed.  They 
immediately  began  to  search  for  the  cause,  and  no  pains  were  spared  to 
discover  it. 

Although  England,  more  than  any  other  country,  professes  a  sincere  love 
for  the  principle  of  self-government,  she  none  the  less  has  understood  for  a 
long  time  that  every  branch  of  the  administration  needs  a  central  direction 
which  holds  in  its  hands  all  the  threads  of  the  different  local  portions. 
This .  central  authority  compares  and  groups  the  results  obtained  by  the 
local  authorities,  gives  them  the  necessary  instructions  and  to  some  extent 
controls  their  action. 

In  England,  in  which  the  system  of  public  legal  relief  of  the  poor  is  in 
force,  each  district  has  to  maintain  its  own  paupers.  In  1834,  the  Poor- 
Law  Board  was  established,  which  controls  the  manner  in  which  local 
communities  acquit  themselves  of  this  obligation.  In  1836,  this  Board 
was  commissioned  by  the  Government  to  make  an  enquiry  on  the  sanitary 
state  of  the  working  classes. 

In  the  same  year,  the  General  Register  Office  was  established  with  the 
Registrar-  General  at  its  head,  and  a  law  was  passed  that  all  deaths  should 
be  officially  registered.  The  registrations  of  deaths  as  well  as  of  births  and 
marriages  were  required  to  be  made  at  local  registrars*  offices.  These  two 
administrations  (Poor-I^w  Board  and  General  Register  Office)  were 
charged  with  the  answering  of  all  questions  relating  to  the  sanitary  state 
and  mortality  of  different  classes  of  the  community. 

In  1838  they  each  published  their  first  report;  that  of  the  Poor-law 
Board,  entitled  Report  on  the  Sanitary  Condition  of  the  Labouring  Popula- 
tion of  Great  Britain  is  rightly  celebrated.  It  may  be  considered  to  con- 
tain the^  germ  of  the  sanitary  organisation,  of  which  Great  Britain  to-day 
reaps  the  fruits. 

Soon  after  the  publication  of  these  reports  a  Commission  was  appointed 
to  enquire  into  the  causes  of  the  evils  which  these  reports  had  revealed. 
Its  report  was  remarkable  for  the  exactitude  and  the  abundance  of  the 
documents  contained  in  it.  A  lively  interest  in  the  public  health  was 
excited  in  the  community,  and  a  large  number  of  districts  successively 
endeavoured  to,  secure  from  Parliament  a  ratification  of  tbeif  sanitary 
regulations* 
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Nevertheless,  the  necessity  of  a  universal  law  was  early  recognised,  and 
in  1848  Parliament  passed  the  Public  Health  Act^  1848;  the  Local 
Government  Board  being  charged  with  the  central  direction  of  its  execution, 
and  the  ensurement  of  its  application. 

As  soon  as  this  path  was  entered,  things  advanced  rapidly ;  the  Public 
Health  Act  of  1848  was  modified  at  various  times,  and  was  followed  by 
many  additional  enactments.  At  the  same  time  the  Registrar-General's 
statistics,  ind  the  annual  reports  of  the  Local  Government  Board  enabled 
the  results  obtained  to  be  ascertained.  The  science  of  Hygiene  grew 
without  cessation  through  the  knowledge  thus  experimentally  acquired,  and 
pari  passu  new  enactments  were  passed.  The  necessity  for  a  new  general 
law  was  subsequently  recognised,  and  in  1875  Parliament  adopted  the 
Public  Health  Act  which  is  in  force  to-day.  This  is  not,  however,  applic- 
able to  the  whole  of  Great  Britain.  Scotland  and  Ireland  have  in  part 
their  own  laws,  and  London  has  maintained  a  special  sanitary  organisation, 
somewhat  different  from  that  of  other  English  towns. 

Sanitary  Administration. — The  sanitary  administration  of  England 
is  in  accordance  with  the  Public  Health  Act  of  1875,  in  the  hands  of  a 
central  authority,  the  Local  Government  Board  \  and  local  authorities,  the 
Local  Boards  of  Health, 

The  Local  Government  Board  consists  of  a  president,  nominated 
by  the  Queen,  and  the  following  ex-officio  members  :— the  Lord  President 
of  the  Privy  Council,  all  the  principal  Secretaries  of  State  for  the  time 
being,  the  Lord  Privy  Seal,  the  Chancellor  of  the  Exchequer,  a  Parlia- 
mentary Secretary,  and  a  permanent  Secretary. 

The  President  and  Secretaries  are,  properly  speaking,  the  directors  of 
the  Local  Government  Board,  the  other  members  being  only  consulted  on 
matters  of  prime  importance. 

Nine  special  departments  are  controlled  by  the  Local  Government 
Board : 

1.  Poor-law  administration. 

2.  Legal  questions. 

3.  Sanitary  regulations  respecting  buildings. 

4.  Sanitary  regulations  respecting  sewers,  streets,  etc. 

5.  Medical  and  hygienic  matters. 

6.  Vaccination. 

7.  The  Hygiene  of  factories. 

8.  The  water  supply  of  London. 

9.  Statistics. 

Medical  and  sanitary  matters  are  under  the  direction  of  a  Medical 
Officer,  and  an  Assistant  Medical  Officer.  There  are  also  nine  medical 
inspectors,  whose  duty  it  is  by  inspection  to  check  the  carrying  out  of 
local  sanitary  measures,  and  also  to  give  such  special  directions  as  they 
may  find  necessary.     Their  reports  are  addressed  to  the  Medical  Officer. 

Vaccination  forms  a  special  department,  under  the  supervision  of  a  num- 
ber of  inspectors.      The  national  vaccine  establishment  for  the  supply  of 
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lymph  to  medical  practitioners  requiring  it,  and  having  a  special  division 
for  animal  lymph,  is  part  of  this  department. 

There  are  factory  inspectors  to  protect  the  employes  in  workshops  and 
factories  ;  and  a  special  chemist  to  make  periodical  analyses  of  the  water 
supply  of  London. 

All  the  chiefs  of  departments,  inspectors,  and  other  officers  of  depart- 
ments arc  nominated  by  the  Local  Government  Board. 

The  j)Owers  and  the  duties  attaching  to  the  Local  Government  Board 
comprise  the  following  among  other  subjects : 

1.  To  issue  regulations  and  instructions  with  regard  to  the  prevention 
and  suppression  of  epidemic  diseases. 

2.  To  inspect  vaccination. 

3.  To  regulate  the  erection  of  buildings  from  a  sanitary  standpoint. 

4.  To  control  poor-law  relief. 

5.  To  regulate  the  borrowing  powers  of  local  authorities  for  sanitary 
purposes,  and  to  revise  or  approve  local  sanitary  bye-laws. 

64  To  appear  against  Local  Authorities  which  have  neglected  to  carry 
out  their  functions. 

In  the  last  case  the  Local  Government  Board  can  compel  the  Local  Authority  to 
fulfil  its  duties  under  the  Public  Health  Acts,  and  if  necessary  can  compel  them  to  con- 
struct sewers  and  a  central  supply  of  water  if  the  expense  is  not  excessive.  In  case  of 
default,  the  Local  Government  Board  has  power  to  do  the  work  at  the  expense  of  the 
defaulters. 

The  Public  Health  Act  of  1S48  contains  a  clause  obliging  Local  Authorities  to  adopt 
all  necessary  measures  for  the  amelioration  of  health,  if  during  the  last  seven  years  the 
mortality  has  exceeded  23  per  1,000  per  annum.  Although  this  clause  has  disappeared 
from  the  Act  of  1875,  ^^^^l^  ^  l^^Sh  mortality  undoubtedly  demands  careful  attention  to 
remedial  sanitary  measures. 

7.  To  combine  several  districts  for  sanitary  administration,  and  to 
nominate  the  sanitary  authorities  of  ports. 

8.  To  make  rules  as  to  qualifications,  appointment,  discharge,  and 
duties  of  Poor-law  Medical  Officers. 

9.  Tq  confirm  or  xtto  the  appointment  of  Medical  Officer  of  Health 
and  Inspector  of  Nuisances  in  all  the  sanitary  districts  in  which  the  State 
|Kiys  a  moiety  of  the  salary  of  these  officers. 

10.  To  appoint  and  discharge  public  analysts  of  foods  and  drugs. 

11.  To  examine  and  approve  of  projects  of  sanitary  improvement  in 
towns  relative  to  the  systems  of  removal  of  refuse,  drainage,  water-supply, 
public  buildings,  hospitals,  asylums,  schools,  prisons,  places  of  recreation, 
etc, 

1 2.  To  inspect  at  any  time  the  sanitation  of  any  district 

In  the  exercise  of  most  of  its  duties  and  powers,  the  orders  of  the  Local 
CtON'emment  Board  have  the  force  of  law.  In  others  which  concern  special 
rights,  the  sanction  of  Parliament  is  necessary,  the  orders  thus  obtained 
Wing  known  as  JWrisuNUf/  Orders. 

Such  l^visional  Orders  relate  to  the  establishment  of  gas  works ;  the 
exi>ropriation  of  lands ;  the  change  of  a  rural  into  an  urban  Local  Authority; 
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the  formation  of  a  special  sanitary  district  for  a  port ;  the  suppression  of 
regulations ;  the  carrying  out  of  improvement  schemes  for  the  building 
of  houses  under  the  Housing  of  the  Working  Classes  Act. 

Local  Sanitary  Districts  and  Local  Boards  of  Health.— Except- 
ing London,  England  is  divided  into  urban  and  rural  sanitary  districts. 
Every  district  has  its  Local  Board  of  Health,  the  constitution  of  which  is 
not  perfectly  uniform.  In  boroughs,  the  Town  Council  forms  the  Local 
Board  of  Health.  It  consists  of  the  mayor,  with  aldermen  and  councillors, 
elected  by  popular  vote.  In  other  towns  the  Local  Board  of  Health  con- 
sists of  a  fixed  number  of  elected  members.  A  third  of  the  members  retire 
each  year,  but  they  can  be  re-elected.  The  members  choose  their  own 
chairman,  and  they  meet  at  least  once  monthly. 

In  rural  districts,  the  Board  of  Health  is  formed  by  the  Board  of 
Guardians.  This  comprises  a  certain  number  of  elected  members  and  ex- 
officio  members,  who  are  the  Justices  of  the  Peace  residing  within  the 
parish. 

A  Poor-law  District  or  Union  ordinarily  comprises  several  parishes, 
from  which  representatives  are  chosen  to  represent  each  parish  on  the 
Local  Board  of  Health  of  the  District. 

The  Local  Boards  of  Health  are  required  to  send  to  the  Local  Govern- 
ment Board  an  annual  report  drawn  up  according  to  specified  forms,  and 
containing  a  statement  of  the  work  of  the  year,  and  the  sums  received  and 
spent  in  the  execution  of  sanitary  work. 

Officers  of  Sanitary  Districts.— Every  urban  sanitary  district  has  at 
least  the  following  officers  : —  i 

A  medical  officer  of  health  ; 
A  surveyor  (sanitary  architect  and  engineer) ; 
An  inspector  of  nuisances,  also  called  sanitary  inspector ; 
A  clerk  (or  secretary) ; 
An  accountant  or  treasurer ;  in  addition  to  other  subordinate  officers. 

Every  rural  sanitary  district  has  at  least, — 
A  medical  officer  of  health ; 
An  inspector  of  nuisances,  and  other  necessary  assistants. 

The  sanitary  oversight  of  a  district  belongs  to  the  medical  officer  of 
health,  the  inspectors  of  nuisances  usually  acting  as  his  assistants. 

The  Boards  of  Guardians  employ  special  officers,  called  District  Medical 
OfficerSy  for  medical  attendance  upon  paupers. 

The  Local  Government  Board  can  authorise  a  district  medical  officer  to 
undertake  the  duties  of  Medical  Officer  of  Health;  but  it  is  unusual, 
except  in  rural  districts,  for  the  same  person  to  hold  both  appointments. 
A  Medical  Officer  of  Health  is  in  some  cases  authorised  to  act  for  two  or 
more  districts ;  and,  on  the  other  hand,  sometimes  a  sanitary  district  is 
divided  into  several  parts,  of  which  each  has  its  own  medical  officer  of 
health. 
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Duties  of  a  Medical  Officer  of  Health. 

The  Local  Government,  in  their  revised  order,  March,  1891,  state  that 
the  following  shall  be  the  duties  of  the  Medical  Officer  of  Health  : — 

1.  He  shall  inform  himself  as  far  as  practicable  respecting  all  influences  affecting  or 

threatening  to  affect  injuriously  the  public  health  within  the  District 

2.  He  shall  inquire  into  and  ascertain  by  such  means  as  arc  at  his  disposal  the  causes, 

origin,  and  distribution  of  diseases  within  the  District,  and  ascertain  to  what 
extent  the  same  have  depended  on  conditions  capable  of  removal  or  mitigation. 

3.  He  shall  by  inspection  of  the  District,  both  systematically  at  certain  periods,  and  at 

intervals  as  occasion  may  require,  keep  himself  informed  of  the  conditions 
injurious  to  health  existing  therein. 

4.  He  shall  be  prepared  to  advise  the  Sanitary  Authority  on  all  matters  affecting  the 

health  of  the  District,  and  on  all  sanitary  points  involved  in  the  action  of  the 
Sanitary  Authority ;  and  in  cases  requiring  it,  he  shall  certify  for  the  guidance 
of  the  Sanitary  Authority  or  of  the  Justices,  as  to  any  matter  in  respect  of  which 
the  Certificate  of  a  Medical  Officer  of  Health  or  a  Medical  Practitioner  is 
required  as  the  basis  or  in  aid  of  sanitary  action. 

5.  He  shall  advise  the  Sanitary  Authority  on  any  question  relating  to  health  involved 

in  the  framing  and  subsequent  working  of  such  byelaws  and  regulations  as  they 
may  have  power  to  make,  and  as  to  the  adoption  by  the  Sanitary  Authority  of 
the  Infectious  Disease  (Prevention)  Act,  1890,  or  of  any  section  or  sections  of 
such  Act. 

6.  On  receiving  information  of  the  outbreak  of  any  contagious,  infectious,  or  epidemic 

disease  of  a  dangerous  character  within  the  District,  he  shall  visit  without  delay 
the  spot  where  the  outbreak  has  occurred,  and  inquire  into  the  causes  and  circum- 
stances of  such  outbreak,  and  in  case  he  is  not  satisfied  that  all  due  precautions 
are  being  taken,  he  shall  advise  the  persons  competent  to  act  as  to  the  measures 
which  may  appear  to  him  to  be  required  to  prevent  the  extension  of  the  disease, 
and  take  such  measures  for  the  prevention  of  disease  as  he  is  legally  authorised 
to  take  under  any  Statute  in  force  in  the  District  or  by  any  Resolution  of  the 
Sanitary  Authority. 

7.  Subject  to  the  instructions  of  the  Sanitary  Authority,  he  shall  direct  or  superintend 

the  work  of  the  Inspector  of  Nuisances  in  the  way  and  to  the  extent  that  the 
Sanitary  Authority  shall  approve,  and  on  receiving  information  from  the 
Inspector  of  Nuisances  that  his  intervention  is  required  in  consequence  of  the 
existence  of  any  nuisance  injurious  to  health,  or  of  any  overcrowding  in  a  house, 
he  shall,  as  early  as  practicable,  take  such  steps  as  he  is  legally  authorised  to 
take  under  any  Statute  in  force  in  the  District,  or  by  any  Resolution  of  the 
Sanitary  Authority,  as  the  circumstances  of  the  case  may  justify  and  require. 

8.  In  any  case  in  which  it  may  appear  to  him  to  be  necessary  or  advisable,  or  in  which 

he  shall  be  so  directed  by  the  Sanitary  Authority,  he  shall  himself  inspect  and 
examine  any  animal,  carcase,  meat,  poultry,  game,  flesh,  fish,  fruit,  vegetables, 
corn,  bread,  flour,  or  milk,  and  any  other  article  to  which  the  provisions  of  The 
Public  Health  Act,  1875,  i"  this  behalf  apply,  exposed  for  sale,  or  deposited 
for  the  purpose  of  sale  or  of  preparation  of  sale,  and  intended  for  the  food  of 
man,  which  is  deemed  to  be  diseased,  or  unsound,  or  unwholesome,  or  unfit  for 
the  food  of  man  ;  and  if  he  finds  that  such  animal  or  article  is  diseased,  or  un- 
sound, or  unwholesome,  or  unfit  for  the  food  of  man,  he  shall  'give  such  direc- 
tions as  may  be  necessary  for  causing  the  same  to  be  dealt  with  by  a  Justice 
according  to  the  provisions  of  the  Statutes  applicable  to  the  case. 

(Ordinarily  the  Inspector  of  Nuisances  makes  the  necessary  inspections,  con- 
sulting the  Medical  Officer  of  Health  before  seizing  in  cases  of  exceptional  difEi- 
culty,  in  other  cases  afterwards. ) 
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9.  lie  shall  perform  all  the  duties  imposed  upon  him  by  any  byelaws  and  regulations 

of  the  Sanitary  Authority,  duly  confirmed  where  confirmation  is  legally  required, 
in  respect  of  any  matter  affecting  the  pubKc  health,  and  touching  which  they  are 
authorised  to  frame  byelaws  and  regulations. 

10.  He  shall  inquire  into  any  offensive  process  of  trade  carried  on  within  the  District, 

and  report  on  the  appropriate  means  for  the  prevention  of  any  nuisance  or  injury 
to  health  therefrom. 

11.  He  shall  attend  at  the  office  of  the  Sanitary  Authority  or  at  some  other  appointed 

place,  at  such  stated  times  as  they  may  direct. 

12.  He  shall  from  time  to  time  report  in  writing  to  the  Sanitary  Authority  his  proceed- 

ings, and  the  measures  which  may  require  to  be  adopted  for  the  improvement  or 
protection  of  the  public  health  in  the  District.  He  shall  in  like  manner  report 
with  respect  to  the  sickness  and  mortality  within  the  District,  so  far  as  he  has 
been  enabled  to  ascertain  the  same. 

13.  He  shall  keep  a  book  or  books,  to  be  provided  by  the  Sanitary  Authority,  in  which 

he  shall  make  ail  entry  of  his  visits,  and  notes  of  his  observations  and  instruc- 
tions thereon,  and  also  the  date  and  nature  of  applications  made  to  him,  the 
date  and  result  of  the  action  taken  thereon  and  of  any  action  taken  on  previous 
reports ;  and  shall  produce  such  book  or  books,  whenever  required,  to  the 
Sanitary  Authority. 

14.  He  shall  also  make  an  annual  report  to  the  Sanitary  Authority,  up  to  the  end  of 

December  in  each  year,  comprising  a  summary  of  the  action  taken,  or  which  he 
has  advised  the  Sanitary  Authority  to  take,  during  the  year  for  preventing  the 
spread  of  disease,  and  an  account  of  the  sanitary  state  of  his  District  generally 
at  the  end  of  the  year.  The  report  shall  also  contain  an  account  of  the  inquiries 
which  he  has  made  as  to  conditions  injurious  to  health  existing  in  the  District, 
and  of  the  proceedings  in  which  he  has  taken  part  or  advised  under  any  Statute, 
so  far  as  such  proceedings  relate  to  those  conditions ;  and  also  an  account  ot 
the  supervision  exercised  by  him,  or  on  his  advice,  for  sanitary  purposes  over 
places  and  houses  that  the  Sanitary  Authority  have  power  to  regulate,  with  the 
nature  and  results  of  any  proceedings  which  may  have  been  so  required  and 
taken  in  respect  of  the  same  during  the  year.  The  report  shall  also  record  the 
action  taken  by  him,  or  on  his  advice,  during  the  year,  in  r^ard  to  offensive 
trades,  to  dairies,  cow-sheds  and  milk-shops  and  to  factories  and  workshops. 
The  report  shall  also  contain  tabular  statements  (on  Forms  to  be  supplied  by  us 
(the  Local  Government  Board),  or  to  the  like  effect),  of  the  sickness  and 
mortality  within  the  District*  classified  according  to  diseases,  ages,  and 
localities : 

Provided  that,  if  the  Medical  Officer  of  Health  shall  cease  to  hold  office 
before  the  Thirty-first  day  of  December  in  any  year,  he  shall  make  the  like 
report  for  so  much  of  the  year  as  shall  have  expired  when  he  ceases  to  hold 
ofHce. 

15.  He  shall  give  immediate  information  to  Us  of  any  outbreak  of  dangerous  epidemic 

disease  within  the  District,  and  shall  transmit  to  Us  a  copy  of  each  annual  report 
and  of  any  special  report.  He  shall  make  a  spegial  report  to  Us  of  the  grounds 
of  any  advice  which  he  may  give  to  the  Sanitary  Authority  with  a  view  to  their 
requiring  the  closure  of  any  school  pr  schools,  in  pursuance  of  the  Code  of 
Rq^ations  approved  by  the  Educalioti  Department,  and  for  the  time  being  in 
force. 

16.  At  the  same  time  that  he  gives  information  to  Us  of  an  outbreak  of  infectious 

disease,  or  transmits  to  Us  a  copy  of  his  annual  report  or  of  any  special  report, 
he  shall  give  the  like  information  or  transmit  a  copy  of  such  report  to  the 
County  Council  of  the  County  within  which  his  District  may  be  situated. 

17.  In  matters  not  specifically  provided  for  in  this  Order,  he  shall  observe  and  execute 

any  instructions  issued  by  Us,  and  the  lawful  orders  and  directions  of  the 
Sanitary  Authority  applicable  to  his  office. 
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1 8.  Whenever  We  shall  make  regulations  for  all  or  any  of  the  purposes  specified  in 
Section  134*  of  The  Public  Health  Act,  1875,  and  shall  declare  the  regulations 
so  made  to  be  in  force  within  any  area  comprising  the  whole  or  any  part  of  the 
District,  he  shall  observe  such  regulations,  so  far  as  the  same  relate  to.  or 
concern  his  office. 

Duties  of  a  Sanitary  Inspector  (Inspector  of  Nuisances). 
In  the  same  circular,  the  Local  Government  Board  give  the  following  as 
the  duties  of  an  Inspector  of  Nuisances  : — 

1.  He  shall  perform,  either  under  the  special  directions  of  the  Sanitary  Authority,  or 

(so  far  as  authorised  by  the  Sanitary  Authority)  under  the  directions  of  the 
Medical  Officer  of  Health,  or,  in  cases  where  no  such  directions  arc  required, 
without  such  directions,  all  the  duties  specially  imposed  upon  an  Inspector  of 
Nuisances  by  the  Public  Health  Act,  1875,  or  by  any  other  Statute  or  Statutes, 
or  by  the  Orders  of  the  Local  Government  Board,  so  far  as  tlie  same  apply  to 
his  office. 

2.  He  shall  attend  all  meetings  of  the  Sanitary  Authority  when  so  recjuircd. 

3.  He  shall  by  inspection  of  the  District,  both  systematically  at  certain  periods,  and  at 

intervals  as  occasion  may  require,  keep  himself  informed  in  respect  of  the 
nuisances  existing  therein  that  require  abatement. 

4.  On  receiving  notice  of  the  e^^istence  of  any  nuisance  within  the  District,  or  of  the 

breach  of  any  byelaws  or  regulations  made  by  the  Sanitary  Authority  for  the 
suppression  of  nuisances,  he  shall,  as  early  as  practicable,  visit  the  spot,  and 
inquire  into  such  alleged  nuisance  or  breach  of  byelaws  or  regulations. 

5.  He  shall  report  to  the  Sanitary  Authority  any  noxious  or  offensive   businesses, 

trades,  or  manufactories  established  within  the  District,  and  the  breach  or  non- 
observance  of  any  byelaws  or  regulations  made  in  respect  of  the  same. 

6.  He  shall  report  to  the  Sanitary  Authority  any  damage  done  to  any  works  of  water 

supply,  or  other  works  belonging  to  them,  and  also  any  case  or  wilful  or  negli- 
gent waste  of  water  supplied  by  them,  or  any  fouling  by  gas,  filth,  or  otherwise, 
of  water  used  for  domestic  purposes. 

7.  He  shall  from  time  to  time,  and  forthwith  upon  complaint,  visit  and  inspect  the 

shops  and  places  kept  or  used  for  the  preparation  or  sale  of  butchers'  meat, 
poultry,  fish,  fruit,  vegetables,  com,  bread,  flour,  milk,  or  any  other  article  to 
which  the  provisions  of  the  Public  Health  Act,  1875,  in  this  behalf  shall  apply, 
and  examine  any  animal,  carcase,  meat,  poultry,  game,  flesh,  fish,  fruit,  vege- 
tables, com,  bread,  flour,  milk,  or  other  article  as  aforesaid,  which  may  be 
therein ;  and  in  case  any  such  article  appear  to  him  to  be  intended  for  the  food 
of  man,  and  to  be  unfit  for  such  food,  he  shall  cause  the  same  to  be  seized,  and 
take  such  other  proceedings  as  may  be  necessary  in  order  to  have  the  same  dealt 
with  by  a  Justice  :  Provided  that  in  any  case  of  doubt  arising  under  this  clause, 
he  shall  report  the  matter  to  the  Medical  Officer  of  Health,  with  the  view  of 
obtaining  his  advice  thereon. 

8.  He  shall,  when  and  as  directed  by  the  Sanitary  Authority,  procure  and  submit 

samples  of  food,  drink,  or  drugs  suspected  to  be  adulterated,  to  be  analysed  by 
the  analyst  appointed  under  "The  Sale  of  Food  and  Drugs  Act,  1875,"  *i*<l 
upon  receiving  a  certificate  stating  that  the  articles  of  food,  drink,  or  drugs 
are  adulterated,  cause  a  complaint  to  be  made,  and  take  the  other  proceedings 
prescribed  by  that  Act. 

[*  Such  regulations  relate  to  (i)  the  speedy  interment  of  the  dead ;  (2)  house  lo  house 
visitation;  (3)  the  provision  of  medical  aid  and  accommodation,  the  promotion  of 
cleansing,  ventilation,  and  disinfection,  and  the  guarding  against  the  spread  of  disease ; 
and  may  be  made  by  the  Local  Government  Board  when  any  part  of  England  appears  to 
be  threatened  with  or  is  affected  by  any  formidable  epidemic,  endemic,  or  infectious 
disease.  ] 
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9.  He  shall  give  immediate  notice  to  the  Medical  Officer  of  Plealth  of  the  occurrence 

within  the  District  of  any  contagious,  infectious,  or  epidemic  disease;  and 
whenever  it  appears  to  him  that  the  intervention  of  such  Officer  is  necessary  in 
consequence  of  the  existence  of  any  nuisance  injurious  to  health,  or  of  any 
overcrowding  in  a  house,  he  shall  forthwith  inform  the  Medical  Officer  of 
Health  thereof. 

10.  He  shall,  subject  to  the  directions   of  the  Sanitary  Authority,  attend  to  the 

instructions  of  the  Medical  Officer  of  Health  with  respect  to  any  measures 
which  can  be  lawfully  taken  by  an  Inspector  of  Nuisances  under  The  Public 
Health  Act,  1875,  or  under  any  other  Statute  or  Statutes,  for  preventing  the 
spread  of  any  contagious,  infectious,  or  epidemic  disease  of  a  dangerous 
character. 

1 1.  He  shall  enter  from  day  to  day,  in  a  book  to  be  provided  by  the  Sanitary  Authority, 

particulars  of  his  inspections  and  of  the  action  taken  by  him  in  the  execution  of 
his  duties.  He  shall  also  keep  a  book  or  books,  to  be  provided  by  the  Sanitary 
Authority,  so  arranged  as  to  form,  as  far  as  possible,  a  continuous  record  of  the 
sanitary  condition  of  each  of  the  premises  in  respect  of  which  any  action  has 
been  taken  under  The  Public  Health  Act,  1875,  or  under  afiy  other  Statute  or 
Statutes,  and  shall  keep  any  other  systematic  records  that  the  Sanirary  Authority 
may  require. 

12.  He  shall  at  all  reasonable  times,  when  applied  to  by  the  Medical  Officer  of  Health, 

produce  to  him  his  books,  or  any  of  them,  and  render  to  him  such  information 
as  he  may  be  able  to  furnish  with  respect  to  any  matter  to  which  the  duties  of 
Inspector  of  Nuisances  relate. 

13.  He  shall,  if  directed  by  the  Sanitary  Authority  to  do  so,  superintend  and  see  to 

the  due  execution  of  all  works  which  may  be  undertaken  under  their  direction 
for  the  suppression  or  removal  of  nuisances  within  the  District. 

14.  He  shall,  if  directed  by  the  Sanitary  Authority  to  do  so,  act  as  Officer  of  the  said 

Authority  as  Local  Authority  under  the  Contagious  Diseases  (Animals)  Act, 
1886,  and  any  Orders  or  Regulations  made  thereunder. 

15.  In  matters  not  specifically  provided  for  in  this  Order,  he  shall  observe  and  execute 

all  the  lawful  orders  and  directions  of  the  Sanitary  Authority,  and  the  Orders 
of  the  Local  Goverament  Board  which  may  be  hereafter  issued,  applicable  to 
his  office. 

Duties  of  Registrars  and  of  District  Medical  OfRcers  as  to 
information  to  be  supplied  to  the  Sanitary  Authority.— By  the 

Births  and  Deaths  Registration  Act,  1874,  the  Sanitary  Authority  can 
require  the  Registrars  of  Births  and  Deaths  to  supply  returns  of  the 
Deaths  registered  within  their  respective  districts.  These  returns  should 
be  made  weekly,  but  an  immediate  return  may  be  required  of  deaths  from 
infectious  diseases.  A  fee  of  twopence  for  each  entry  is  payable  by  the 
Sanitary  Authority. 

The  Medical  Officer  of  Health  should  be  regularly  supplied  with  infor- 
mation of  the  new  cases  of  pauper  sickness  in  his  district.  It  is  a  part 
of  the  duty  of  the  Clerk  of  the  Guardians  to  forward  a  regular  list  of 
new  cases  of  sickness  to  the  Medical  Officer  of  Health.  The  Sanitary 
Authority  may  pay  a  reasonable  sum  to  the  Clerk  of  the  Guardians  for 
the  supply  of  this  information. 

Poor  Law  Medical  Officers,  whether  for  oUt-door  paupers  or  for  work- 
houses, are  required  to  furnish  the  Medical  Officer  of  Health  with  returns 
of  pauper  sickness  and  deaths,  as  well  as  to  notify  the  outbreak  of  dangerous 
infectious  disease. 
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The  necessity  for  special  information  respecting  pauper  cases  of  sickness 
has  in  a  large  measure  ceased  in  districts  in  which  the  Infectious  Disease 
Notification  Act  is  in  force. 

Forms  of  Tables  of  Mortality  compiled  by  the  Society  of 

Medical  Officers  of  Health. 

TABLE  I. 

Showing  the  Population,  Inhabited  Houses,  Marriages,  Births, 
and  Deaths  for  the  Year  i8        and  lo  years  preceding. 

GROSS   NUMBERS. 


The 
Year.* 

A 

1     No.  of 
,  Inhabited 
Houses. 

Marriages. 

Registered 
Births. 

CORRKCTED  N UMBER 

OF  Dbaths. 

Deaths 

in 

Public 

Institu« 

tions. 

Total      "o^r 

Under 
1     Five 
Years. 

1 

18 

1 

i8 

1 
1 

i8 

t 

i8 

iS 

i8 

1 

i8 

i8 

1 
1 

i8 

1 

1 
1 

i8 

1 

i8 

Average  of  ) 

lo  years 
i8    — 18.     \ 

NOTES. 
I.  Population  at  Census  i8 

a.  Average  Number  of  Persons  in  each  house  at  Census  i8 
3.  Area  of  District  in  acres 


•  For  «tatiMical  purpoMcs  the  Regi^tnir-General  esdmates  the  population  to  the  middle  of  the  year  on 
th«  ba«as  oT  the  rate  of  increase  niling  between  the  two  preceiding  Census  periods^  The  cstinate  of 
populatHW  may  be  checked  by  the  kitown  number  of  inhabited  houses,  and  by  the  average  number  of 
inmates  per  house,  as  ascertained  at  the  preceding  Census. 
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TABLE   III. 

Showing  Deaths  Registered  from  all  Causes  during  the  year  i8 

Note. — The  Deaths  of  non-Residents  occurring  in  Public  Institutions  situated  in  the  District  are  ex- 
cluded, and  the  deaths  of  Residents  occurring  in  Public  Institutions  situated  beyond  the  HinitS  of  the 
District  are  included. 


I.— Specific  Febrile,  or 
Zymotic  Diseases. 

IL— Parasitic  Diseases. 

III.— Dletlc  Diseases. 

IV.— Constitutional 

Diseases. 

V. —Developmental 

Diseases. 
VI.— Local  Diseases. 

VII.— Deaths  f^om 

Violence. 

VIII. —  Deaths  ft»om  Ill- 
Defined  and  not 
Specified  Causes. 

Totals        , 


I.— Specific,  Febrile,  or 
Zymotic  Diseases. 

I. — Miasmatic  Diseases. 

/  Vaccinated 
Smallix)x  \  Un vaccinated 

(  No  Statement 
Measles    . 
Scarlet  Fever  . 
Typhus    , 
Whooping-Cough 
Diphtheria 
Simple  Continued  and  Ill-deBned 

Fever    . 
Enteric  or  Typhoid  Fever 
Other  Miasmatic  Diseases 


2. — Diarrhceal  Diseases. 
Simple  Cholera. 
Diarrhoea,  Dysentery 

3. — Malarial  Diseases. 
Remittent  Fever 
Ague        .... 


AGES. 


o 
to 
t. 


I   5   15  I  as  ,  35  45 
to  I  to  '  to  t  to  I  to   to 


»5.    25.    35. 


45-    55-    65.    75.    85.   *  3 


1 

1 

1 

1 

J 

j 

1 

■ 

55     65     75    ■^•S;      5 
to      to  '  to  !  *  5      H 


55' 
to 

60. 


J 


J 


*  By  filling  in  this  column  the  Statistics  of  Table  III.  will  be  made  comparable  with  those  of  the  Weekly 
and  Quarterly  Returns  of  the  Registrar  General,  and  also  available  for  the  Reports  requited  by  the  Local 
Oovcmment  Board. 
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4. — ZoouKNOus  Diseases. 
Cowpox  nnd  effects  of  Vaccina- 


5. — Vbnerbal  Diseases. 


6.— Septic  Diseases. 


Pyemia,  Septicaemia 
Puerperal  Fe»er 


IL— Parasitic  Diseases. 

Thrush,    and    other  Vegetable 

Parasitic  Diseases 
Worms,    Hydatids,   and    ntlier 

Animal  Parasitic  Diseases 

IIL-Dletic  Diseases. 

□r  Breast  Milli,  Starvation 


Chronic  Alcoholism. 
Delirium  Tremens   , 


IV. -Constitutional 
Diseases. 

Rheumatic  Fever,  Rheamatism 

of  the  Heart 
Rheumatism    .... 

Gout 

Rickets 

Cancer,  Malignant  Disease 
Tabes  Mesenierica  , 
Tubercular  Meningitis,  Hydro- 

ceplialus       .... 

Phlhisis 

Other   forms   of   Tuberculosis, 

Scrofula        .... 
Purpura,     Hsmorrliapc    Dia- 

Ancemia,    Chlorosis,    Leucocy- 

thaemia         .... 

Glycosuria,  Dialietes  Mellitus  . 

Other  Conslilutional  Diseases  , 
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I 

5 

o 

f 

5 

15  ■  as 

35 

45 

55 

65 

75 

< 

to 

to 

to 

to     to 

to 

to 

to 

to 

to 

^  * 

ri 

1. 

5- 

'5- 

'5-  '35- 

45- 

55- 

65. 

75- 

85- 

ao  — 

55 

to 

6cx 


V.-*De7elopmental 
Diseases* 

Premature  Birth 

Atelecta«i» 

Cofij^enUal  Malformations 

OM  Age. 


VL— Loeal  Diseases. 

i.—DisKASRs  OF  Nervous 
System. 

Inflammation  of  Brain  or  Mem- 
branes .... 

Apoplexy,  Softening  of  Brain, 
Hemiplegia,  Brain  Paralysis. 

Insanity,  (General   Paralysis  of 
the  Insane    .... 

Kpllepsy 

Convulsions     .... 

Laryngismus  Stridulus  (Spasm 
of  GiotliH)    .... 

Disease  of  Spinal  Cord,  Para-  , 
plegia,  Paralysis  Agitans       . 

Other  Diseases  of  Nervous  Sys-  | 
tern I 


a.— Diseases  op  Organs  or 

Special  Sense. 
{e.g,^  of  Ear,  Eye,  Nose)  . 


3.— Diseases  of  Circulatory 
System. 

Pericarditis      .  '     . 

Acute  Endocarditis  . 

Valvular  Diseases  of  Heart 

Other  Diseases  of  Heart  . 

Aneurism 

Embolism,  Thrombosis    . 

Other  Diseases  of  Blood  Vessels 


4.— Diseases  of  REsriRATORv 
System. 

Laryngitis 
Cioup 

Emphvsema,  Asthma 
Bronchitis 
Pneumonia 
Pleurisy  , 
Other  Diseases   of  Respiratory 
System         .... 
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5. — Diseases  op  Digestive 

SVSTEU. 
Demiiion         .... 
Sore  Throat.  Quinsy 
Diseasei  of  Stomaj^h 

Enteritis 

Obstructive  Diseases  of  Intestine 
Peritonitis        .... 

Cirrhosisof  Liver 

Jaaodice  and  other  Diseases  of 

Other   Diseases    of    Digestive 
System       .... 

6. — Diseases  of  Lymphatic 

(f-g<,   of   Lymphatics    and    of 
Spleen)       .... 

7.— Diseases  op  Glakdlike 

Okgans  of  Unckktais  Usk. 

{i.g..    Bronchoceie,    Addison's 

Disease)      .... 


8. — Diseases  o 


Uri 


Nephritis  .  .  .  . 
Bright's  Disease,  Albuminuria. 
Disease  of  Bladder  or  of  Pros- 


g. — Diseases   of   Reproduc- 

A.  Of  Organs  ef  CentraHon. 
Male  Organs  .  .  .  . 
Female  Organs 

B.    Of  Parturltian. 
Abortion,  Miscarriage 
Puerperal  Convulsions 
Placenta  pnevia.  Flooding 
Other  Acddeots  of  Child  Birth 

10.— Diseases  of  Bonis  and 

Caries,  Necrosis 

Arthritis,  Ostitis,  Periostitis 

Other  Diseases  of  Bones  and 
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.'    3 

o       I        5       >5     35      35     45      55     65     75   -g-g!     < 
tototocototototototo^l^ 

I.      5'     »5-    »5-     35-    45-    55-    65.     75.    85.        s| 


53 
to 
6gl 


1 1. ^Diseases     of    Intecu- 
mrntary  sv&tem. 

Carbuncle,  Phlegmon 
Other  Diseases  of  Integumentary 
System       .... 


yiI.-Deathsfk*om  Violence. 

I.— Accident  OR  Negligence. 

Fractures  and  Contusions 

Gunshot  Wounds 

Cut,  Stab 

Hurn,  Scald 

Poison 

Drowning 

Suffocation 

Otherwise 


a.— Homicide. 

Manslaughter  . 
Murder    . 


3.— Suicide. 

Gunshot  Wounds 
Cut,  Stab 
Poison  . 
Drowning 
Hanging . 
Otherwise 


4.— Execution. 
Hanging . 


VIIL-Deaths fH>m Hide  ^ 
fined  and  not  Specified  ; 
Causes. 

Dropsy    .... 

Debility,  Atrophy,  Inanition 

Mortification   . 

Tumour  .... 

Abscess  •        .        .        * 

Havnorrhage  . 

Sudden  Death  (cause  not  ascer- 
tained) 

Causes  not  Specified  or  Ill- 
defined 


I      < 


f      I 


I      I 


I      I 


I      • 
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SUMMARY   OF   TABLE   III. 


If 


i» 


»» 


I. — Specific  Febrile,  or  Zymotic  Diseases 

1.  Miasmatic  Diseases .... 

2.  Diarrhoeal       , 

3.  Malarial 

4.  Zoogenous 

5.  Venereal 

6.  Septic 

II. — Parasitic  Diseases 

III.— DiETic  Diseases 

IV. — Constitutional  Diseases  .... 
V. — Developmental  Diseases  .... 
VI. — Local  Diseases 

1.  Diseases  of  Nervous  System     .... 

2.  Diseases  of  Organs  of  Special  Sense 

3.  Diseases  of  Circulatory  System 

4.  Diseases  of  Respiratory  System 

5.  Disetlses  of  Digestive  System. 

6.  Diseases  of  Lymphatic  System 

7.  Diseases  of  Glapd-like  Organs  of  Uncertain  Use 

8.  Diseases  of  Urinary  System      .... 

9.  Diseases  of  Reproductive  System 
(a).  Diseases  of  Organs  of  Generation 

( b ).  Diseases  of  Parturition     .... 

10.  Diseases  of  Bones  and  Joints    .... 

11.  Diseases  of  Integumentary  System    . 

VII. — Violence 

1.  Acddent  or  Negligence 

2.  Homicide 

3.  Suicide 

4.  Execution 

VIII. — Ill-defined  and  not  specified  Causes 


No.  of 
Deaths. 


Total 


t^ 


El 


SD 


TABLE    IV. 


1rk^fm\nj^  the  Xttmber  of  Deaths  at  all  ages  in  iS 
(TOOfA  of  DtfesMA,  and  proportioiis  to  looo  of 


and  to  looo 

IkaXSA  (ffxn  all  caav» :  also  the  Kmnber  of  Deaths  of  In£uits  under  one 
fear  of  a^g^  from  other  groups  of  Diseases,  and  proportioos  to  looo  Births 
and  to  f  ooo  I>eaths  from  all  causes  under  one  jear. 


f*;^*-                T^vcM^      "^^^SF  '^5?*' 

1 

f «  PrfoctiMl  Zymotic  Difcasct 
2»  FoknoiMry  Uue^Me*   • 
3*  PrifidpAl  Tttberciiiftr 

DiiCftKff 

1 

TXvUmmi  II. 
(Ififiifiu  und«r  One  Year). 

iVi^frk.  «^  .«^     •  Deatitt  per  looo  of 

Total  Death*.            ^?£K.           .  Total  Death*  under 

of  Binhs.                   Q^  Y^ 

4«  WMtIng  Difea«ef 
5*  Convulsive  Diieaies  . 

I 
1 

NOTES. 

I.  InctudcH  Smallpox,  Measles,  Scarlet  Fever,  Diphtheria,  Whooping-Cough,  Typhus, 

Knteric  (or  Typhoid),  and  Simple  Continued  Fevers,  and  Diarrhoea,   of  the 

deathH  occurred  in  Hospitals  situated  beyond  the  limits  of  the  District. 

3.  Includes  Phthisisi  Scrofula,  Tuberculosis,  Rickets, '  and  Tabes. 

4.  IncUulos  Marasmus,  Atrophy,  Debility,  Want  of  Breast  Milk,  and  Premature  Birth. 

5.  Includes  Hydrocephalus,  Infantile  Meningitis,  Convulsions  and  Teething. 


^  The  inclusion  of  Ricketts  among  tubercular  diseases  is  more  than  doubtful. — A.  N» 


SANITARY  ADMINISTRATION. 


.S 

I! 
t! 


J- 


22 


ENGLAND, 


00 


I 


I 


I 

8 
>   I 


? 


I 


•5 


I 


J  s 


1.. 


dS 


80 


''I 
I 


tMaomans  ''^7  ^  sSoipaaooij  psSaq 


II 


*t9fiioi{-i9)i{9iiv|s  pasuauiq 


*fp9qsA03  posodorj 


*S9nioq93pBg 


ld9i[  Xiiddojdon  Suiaq  'pdAoms^  spnniay 


'9tiip){  isqio  puv  pnnioy  'i9)«^  lova 
-^S  'llanQ  jo  siioi)vpioDiuK>v  jo  fBAoma^i 


'01  popaauts  pac  psAidodj 


^/SZgi  'pv  qn«9H  3uqM»»  jo  oo^ms  qv>6 

^o  y998i  *PV  Aiwjiu«s„  »V  JO  oopaas 
i{)St  idpun  p9J9)S|39i8asno^su!dpoq  jO'Of^x 


'paqsijoqc 
*p9J9A03  puv  pdJivdd^  'pasuBsp  saj9)si3 


'pspSid  (M.9U)  SUI9)SI3 


*9)9  'p9i9A03  *p9JTBd9^ 


'popiAOjd  Ma^ 


'pdpiAOjd  M3J<^ 


•J9j»^  q^iM  pan^dnS 


*3)9  'paipKla'^ 


'Wlpa^A 


*9)a  'pdddwx  *p9Sire9|3  ^paiivdd'^ 


*j9p«JBq3  snopodj 
-QI  u«  JO  ss9U{(i  J9)|v  papajaisiQ  sdsno}} 


"dp  *p9i{SVM9itqyy^ 
*p9irad9>i  *pd8iredi3  <  *9p  <s9siui9Ji  j  *»snoH 


*s9sinz9j J  pire  sdsnoH  Jo 
8)iiainpa9iny  Xjv)ra«s  Jioj  ponsst  sidpjQ 


"op  *S9staiMj  *sd5noH  Jo  suotp9dsai-9){  jo  -Of^ 


*p3)Mdsui  <*3P  ^SdSIQIdX^  *S9SnO}{  jO  *0|«{ 


*jnnX  9i()  ftiunp  paAmai  sianqdaro^  jo  of^ 


•spuisiQ  Xjrqnns 


o 


SANITARY  ADMINISTRATION.  23 


Daily  Programme  in  an  Urban  Sanitary  Office. 

At  9  a,m.  the  subordinates  arrive,  including  clerk,  sanitary  inspectors, 
and  disinfector.  The  Medical  Officer  of  Health  arrives  shortly  afterwards. 
He  reads  his  correspondence,  gives  orders  arising  out  of  it,  hears  the 
verbal  reports  of  the  Sanitary  Inspectors  relative  to  the  work  of  the  previous 
day,  and  arranges  for  meeting  them  later  in  the  day  at  any  spot  where  his 
presence  may  be  required. 

He  then  writes  his  corresponden6e  and  his  reports,  and  examines  the 
books  of  the  department  twice  or  three  times  a  week. 

Between  9  and  10  a.  m.  the  inspectors  write  their  reports  and  inform  the 
disinfector  where  disinfection  is  required.  At  10  a.m.  they  commence 
their  daily  inspections,  including  attention  to  any  complaints  of  nuisances 
that  have  been  received  After  their  departure  the  clerk  enters  up  their 
journals  in  a  book  kept  for  this  purpose. 

The  books  usually  kept  in  a  Sanitary  Office  are : 

1.  The  journal  of  the  Medical  Officer,  in  which  he  enters  his  visits  and 
any  remarks  arising  out  of  these. 

2.  A  book  for  entering  any  special  complaints. 

3.  A  book  for  entering  a  list  of  houses  in  which  infectious  diseases  have 
arisen. 

4.  The  journals  of  the  sanitary  inspectors. 

5.  A  register  of  the  sanitary  condition  of  houses  which  have  been 
inspected. 

6.  A  register  of  notices  served  to  remedy  defects,  with  the  result  of 
these. 

7.  A  book  for  the  reports  of  the  Medical  Officer  to  the  Sanitary 
Authority  relative  to  insanitary  conditions  and  the  steps  necessary  for 
their  removal. 

Legal  forms  of  serving  notices  authorized  by  the  Sanitary  Authority 
are  in  use,  a  duplicate  being  kept  of  each  notice  which  is  served. 

Although  apparently  complicated,  the  working  of  the  above  system  of 
records  is  practically  very  simple  and  secures  exact  and  regular  execution 
of  sanitary  work. 


CHAPTER  II. 

SANITARY    LEGISLATION. 

Public  Health  Act,  1875. 

Drainage. — Utilization  of  Sewage. — Privies  and  Water-Closcls. — Sweeping  and  Cleans- 
ing of  Streets,  Courts,  and  Houses. — Water  Supply. — Cellar  Dwellings. — Consmon 
Lodging-Houses. — Houses  ^let  in  Lodgings. — Nuisances. — Offensive  Trades. — Un- 
sound |Meat. — Provisions  against  Infection. — Hospitals  for  Infectious  Diseases. — 
Prevention  of  Epidemic  Diseases. — Mortuaries. — Regulation  of  Streets  and  Build- 
ings.— Lighting  of  Streets. — Public  Pleasure  Grounds. — Markets  and  Slaughter 
Houses. — Police  Regulations. — Bye-laws. — Alteration  of  Areas. — Port  Sanitary 
Authorities. — Order  of  Local  Govemment  Board  for  Preventing  the  Spread  of  Cholera, 

Other  Sanitary  Laws. 
Rivers  Pollution  Prevention  Act. — Sale  of  Foods  and  Drugs  Acts. — Dairies,  Cow- 
sheds, and  Milkshops  Order. — Regulation  of  Bakehouses. — Alkali  Works  Regulation 
Act. — Housing  of  the  Working  Classes  Act. — Public  Health  Water  Act. — Gas 
Works  Clauses  Act. — Factory  and  Workshop  Acts.— Law  Respecting  Mines. — 
Infant  Life  Protection  Act. — Vaccination  Acts. — Measures  to  be  adopted  on  the  ap- 
pearance of  Small  Pox  in  a  locality. — Burial  Regulations. — Regulations  as  to  Vessels. 
— Canal  Boats  Act. — The  Prisons  Act. — Registration  Acts. — Infection  Disease  Pre- 
vention Act. — Public  Health  Amendment  Act. — Customs  and  Inland  Revenue  Act. 
— Public  Health  London  Act. 

THE  PUBLIC  HEALTH  ACT,  1875. 
The  Public  Health  Act  of  1875  contains  the  following  regulations : — 

Drainagfe* — All  existing  and  future  sewers  within  the  district  of  a  local 
authority  vest  in  them  and  are  under  their  control  (sec.  i).  The  local 
authority  is  required  to  keep  in  repair  all  sewers  belonging  to  them,  and  to 
make  such  sewers  as  may  be  necessary  for  effectually  draining  their  district 
(sec.  15).  They  are  also  required  to  cause  their  sewers  to  be  properly 
cleansed  and  emptied,  and  so  constructed  and  kept  as  not'to  be  a  nuisance 
or  injurious  to  health  (sec.  19).  They  can  oblige  the  owner  of  any  house 
without  a  drain  sufficient  for  effectual  drainage  to  make  a  proper  drain 
emptying  into  the  sewer,  if  the  sewer  is  not  more  than  one  hundred  feet 
from  the  site  of  the  house,  or,  if  the  distance  is  greater  than  one  hundred 
feet,  into  a  cesspool,  constructed  as  the  Sanitary  Authority  directs 
(sec.  23). 

The  size  of  the  sewers  should  be  sufficient  to  allow  of  the  rapid  escape 
of  waste  waters  from  the  sewerage  system.  The  local  authority  is  respon- 
sible for  damage  arising  from  overflow  of  the  sewage  or  bursting  of  pipes. 
It  is  not  lawful  to  turn  the  sewage  into  a  river,  stream,  pond,  or  lake,  unless 
it  has  been  previously  freed  from  putrescent  matters. 

Utilization  of  Sewagre. — For  the  purpose  of  receiving,  storing,  disin- 
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fecting,  distributing,  or  otherwise  disposing  of  sewage,  any  local  authority 
may  (i)  construct  any  works  within  or  without  their  district ;  (2)  contract 
for  the  use  of,  or  purchase,  land,  buildings,  machinery,  etc. ;  and  (3)  con- 
tract to  supply  for  a  period  not  exceeding  twenty-five  years  any  person  with 
sewage,  and  as  to  the  execution  and  costs  of  works  for  the  purposes  of  such 
supply ;  provided  that  no  nuisance  be  created  in  the  exercise  of  any  of  the 
powers  thus  given  (sec.  27). 

Priyies  and  Water-Closets.— It  is  not  lawful  to  erect  any  house 
without  a  sufficient  water-closet,  earth-closet  or  privy,  and  an  ash-pit  pro- 
vided with  proper  doors  and  covers  (sec.  35)  ;  and  in  any  house  not 
thus  supplied,  it  is  the  duty  of  the  local  authority,  on  the  report  of  their 
surveyor  or  inspector  of  nuisances,  to  take  the  necessary  steps  to  enforce 
the  provision  of  these  (sec.  36).  Earth-closets  may  be  substituted  for  water- 
closets,  if  the  local  authority  approves,  and  the  local  authority  may  them- 
selves undertake  or  contract  with  any  person  to  supply  dry  earth  or  other 
deodorising  substance  to  houses  within  their  district  for  use  in  earth-closets 
(sec.  37). 

In  factories  or  workshops  in  which  persons  of  both  sexes  are  employed 
at  one  time  in  any  manufacture,  trade,  or  business,  the  local  authority  may, 
on  receiving  a  report  from  their  Surveyor,  require  the  owner  or  occupier  to 
provide  a  sufficient  number  of  water-closets,  earth-closets,  or  privies  and 
ash-pits  for  the  separate  use  of  each  sex  (sec.  38).  Any  urban  authority 
may  provide  and  maintain  in  convenient  situations,  urinals,  water-closets, 
etc,  for  public  accommodation  (sec.  39). 

Every  local  authority  shall  provide  that  all  drains,  water-closets,  earth- 
closets,  privies,  ash-pits,  and  cesspools  within  their  district  be  constructed 
and  kept  so  as  not  to  be  a  nuisance,  or  injurious  to  health  (sec.  40). 

On  the  written  application  of  any  person  to  a  local  authority,  stating  that 
any  drain,  closet,  etc.,  within  their  district  is  a  nuisance  or  injurious  to 
health,  the  local  authority  may,  by  writing,  empower  their  surveyor  or  in- 
spector of  nuisances,  after  twenty-four  hours'  written  notice  to  the  occupier 
of  such  premises,  or,  in  case  of  emergency,  without  notice,  to  enter  such 
premises,  and  cause  the  ground  to  be  opened,  and  examine  such  drain, 
cesspool,  etc.  If  the  drain,  eta,  is  found  on  examination  to  be  in  a  proper 
condition,  he  shall  cause  the  ground  to  be  closed,  and  any  damage  done  to 
be  made  good  as  sOon  as  can  J^e,  and  the  expenses  of  the  work  shall  be 
defrayed  by  the  local  authority.  If,  on  the  other  hand,  the  drain,  etc., 
require  alteration  or  amendment,  the  local  aiithority  shall  forthwith  cause 
notice  in  writing  to  be  given  to  the  owner  or  occupier  of  the  premises  re- 
quiring him  forthwith,  or  within  a  reasonable  time  therein  specified,  to  do 
the  necessary  works ;  and  if  such  notice  is  not  complied  with,  the  person 
to  whom  it  is  given  shall  be  liable  to  a  penalty  not  exceeding  ten  shillings 
for  every  day  during  which  he  continues  to  make  default,  and  the  local 
authority  may,  if  they  think  fit,  execute  the  necessary  works,  and  recover  the 
expenses  from  the  owner. 

Sweeping  and  Cleansing:  of  Streets,  Courts,  and  Houses.— 
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Every  local  authority  may,  and  when  required  by  order  of  the  Local  Gov- 
ernment Board  shall,  themselves  undertake  or  contract  for  {a)  the  removal 
of  house-refuse  from  premises ;  {b)  the  cleansing  of  earth-closets,  privies, 
ashpits,  and  cesspools,  either  for  the  whole  or  any  part  of  their  district ; 
{c)  the  proper  cleansing  of  streets.  They  may  also  undertake  or  contract 
for  the  proper  watering  of  streets  within  their  district  (sec.  42).  The  local 
authority  is  liable,  when  they  undertake  the  above  duties,  for  default  in 
their  execution,  and  may  be  fined  (sec.  43). 

Where  the  local  authority  do  not  themselves  undertake  or  contract  for 
{a)  the  cleansing  of  footways  and  pavements  adjoining  any  premises  ;  (Ji) 
the  removal  of  house  refuse ;  {c)  the  cleansing  of  earth-closets,  privies,  ash- 
pits, and  cesspools  belonging  to  any  premises,  they  may  make  bye-laws, 
imposing  the  duty  of  such  cleansing  or  removal,  at  such  intervals  as  they 
think  fit,  on  the  occupier  of  any  such  premises.  An  urban  authority  may 
also  make  bye-laws  (d)  for  the  prevention  of  nuisances  arising  from  snow^ 
filth,  dust,  ashes,  and  rubbish  ;  and  {e)  for  the  prevention  of  the  keeping  of 
animals  on  any  premises  so  as  to  be  injurious  to  health  (sec.  44). 

Where,  on  the  certificate  of  the  Medical  Officer  of  Health,  or  of  any  two 
medical  practitioners,  it  appears  to  a  local  authority  that  any  house  or  part 
thereof  is  in  such  a  filthy  or  unwholesome  condition  that  the  health  of  any 
person  is  affected  or  endangered  thereby,  or  that  the  whitewashing,  cleans- 
ing, or  purifying  of  any  house  or  part  thereof  would  tend  to  prevent  or 
check  infectious  disease,  the  local  authority  shall  give  notice!  in  writing  to 
the  owner  or  occupier  of  such  house  or  part  thereof  to  whitewash,  cleanse, 
or  purify  the  same,  as  the  case  may  require.  Any  person  failing  to  comply 
with  such  notice  within  the  specified  time  is  liable  to  a  penalty  not  ex- 
ceeding ten  shillings  per  day  during  continuance  of  the  default ;  and  the 
local  authority  may  proceed  to  do  the  work  and  recover  the  expense  from 
the  person  in  default  (sec.  46). 

Every  person  who  in  any  urban  district  {a)  keeps  any  swine  or  pig-stye 
in  any  dwelling-house  so  as  to  be  a  nuisance  to  any  person  ;  or  (b)  suffers 
waste  or  stagnant  water  to  remain  within  any  dwelling-house  after  written 
notice  to  remove  the  same ;  or  (r)  allows  the  contents  of  any  water-closet, 
privy,  or  cesspool  to  overflow  or  soak  therefrom,  is  liable  to  a  penalty  not 
exceeding  forty  shillings,  and  to  a  further  penalty  of  five  shillings  during 
every  day  of  continuance  of  the  offence  (sec.  47). 

By  sec.  48  provision  is  made  for  obtaining  an  order  for  cleansing  offen- 
sive ditches  lying  near  to  or  forming  the  boundary  of  districts. 

The  Inspector  of  Nuisances  in  any  urban  district  may  require  the 
removal  of  any  accumulation  of  manure,  dung,  soil,  or  other  offensive  or 
noxious  matter  from  any  premises  within  twenty-four  hours.  If  the  notice 
is  not  complied  with,  the  local  authority  may  remove  the  offensive  matter, 
sell  it,  and  recover  the  surplus  of  expenses  (if  any)  from  the  person  to  whom 
the  accumulation  belongs  (sec.  49). 

Any  urban  authority  may  give  public  notice  requiring  the  periodical 
removal  of  manure  or  other  refuse  matter  from  mews,  stables,  or  other 
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premises;  and  any  persons  not  continuing  such  periodical  removal  are 
liable  to  a  penalty  not  exceeding  twenty  "shillings  for  each  additional  day 
that  the  refuse  matter  is  permitted  to  accumulate  (sec.  50). 

Water  Supply* — Additional  powers  relating  to  the  provision  of  water 
are  contained  in  the  Public  Health  Water  Act  of  1878  (page  43).  By  the 
Public  Health  Act,  1875,  power  is  given  to  the  local  authority  to  construct 
the  necessary  water  works  (sec.  51),  either  within  or  without  their  own  dis- 
trict, if  two  months'  notice  is  given  of  their  intention,  so  as  to  allow  of  any 
objections  being  heard  by  the  Local  Government  Board. 

The  local  authority  is  bound  to  maintain  a  pure  and  wholesome  supply 
of  water,  and  to  maintain  the  water  in  the  supply-pipes  at  such  pressure  as 
will  carry  it  to  the  top  story  of  the  highest  dwelling-house  within  the  district 
supplied  (sec-  55).  The  local  authority  has  power  to  charge  water  rates 
assessed  on  the  net  annual  value  of  the  premises  (sec.  56);  and  they 
may  also,  if  they  desire,  supply  water  by  meter. 

Any  local  authority  may  supply  water  to  any  public  baths  or  wash- 
houses,  or  for  trade  purposes,  on  such  terms  as  may  be  agreed  on  between 
the  two  parties;  they  may  also  construct  any  works  for  the  gratuitous 
supply  of  any  public  baths  or  wash-houses  established  otherwise  than  for 
private  profit,  or  supported  out  of  any  poor  or  borough  rates,  (sec.  65). 
Every  urban  authority  is  required  to  provide  and  maintain  fire-plugs  and 
all  necessary  works  for  securing  an  efficient  supply  of  water  in  case  of  fire. 

A  heavy  penalty  is  incurred  by  any  person  who  allows  any  washing  or 
other  substance  produced  in  making  or  supplying  gas  to  flow  into  any 
stream  or  other  place  for  water,  or  who  wilfully  does  any  act  which  leads 
to  this  result  (sec.  68).  Any  local  authority,  with  the  sanction  of  the 
Attorney-General,  may  proceed  by  indictment  bill  in  Chancery  action  or 
otherwise,  as  they  may  deem  advisable,  for  the  purpose  of  protecting  any 
watercourse  within  their  jurisdiction  from  pollutions  from  sewage  either 
within  or  without  their  district  (sec.  69). 

The  local  authority  may  apply  to  a  court  of  summary  jurisdiction  for  an 
order  to  remedy  the  condition,  when  the  water  of  any  well,  tank,  cistern, 
or  pump  used  for  drinking  purposes  is  reported  to  them  to  be  so  polluted 
as  to  be  injurious  to  health.  The  court  may,  if  they  see  fit,  cause  the  water 
complained  of  to  be  analysed  at  the  cost  of  the  local  authority,  and  may 
make  an  order  temporarily  or  permanently  closing  the  well,  etc  (sec.  70). 

Cellar  DwellingfS. — It  is  not  lawful  to  let  or  occupy  or  suffer  to  be 
occupied  separately  as  a  dwelling,  any  cellar  whatsoever,  unless  the  follow- 
ing requisitions  are  complied  with  :  (a)  the  cellar  must  be  in  every  part  at 
least  7  feet  high,  and  have  at  least  3  feet  of  its  height  above  the  surface 
of  the  street  or  ground  nearest  to  the  same  ;  (b)  it  must  have  outside  of  it, 
and  extending  along  its  entire  frontage,  an  open  area  at  least  2  ft.  6  in. 
wide  in  every  part,  reaching  from  6  inches  below  the  level  of  the  floor  up 
to  the  level  of  the  said  street  or  ground  (allowance  being  made  for  steps 
necessary  for  access  to  the  cellar) ;  (r)  it  must  be  eff*ectually  drained  by  a 
drain,  the  uppermost  part  of  which  is  at  least  one  foot  below  its  floor ;  (d) 
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it  must  be  provided  with  a  proper  water-closet,  earth-closet,  or  privy,  and 
ash-pit ;  and  (e)  must  have  a  fire-place' with  a  proper  chimney  or  flue,  and 
an  external  window  of  at  least  9  square  feet  in  area,  clear  of  the  sash  frame, 
and  made  to  open  satisfactorily  (sec.  72). 

Any  cellar  in  which  any  person  passes  the  night  is  a  dwelling  within  the 
meaning  of  this  section.  Power  is  given  to  close  cellars  in  case  of  two 
convictions  against  the  provisions  of  this  Act  (sec.  75). 

Common  LodginSf-Houses* — These  are  lodging-houses  in  which  per- 
sons of  the  poorest  class  are  received  for  short  periods,  and  though  strangers 
to  one  another,  are  allowed  to  inhabit  one  common  room.  Inns  and  lodg- 
ings let  to  the  upper  and  middle  classes  are  not  included. 

Every  local  authority  is  required  to  keep  a  register  of  all  the  keepers  of 
common  lodging-houses  within  their  district,  the  situation  of  every  such 
house,  and  the  number  of  lodgers  authorised  to  be  received  therein  (sec. 
76).  All  common  lodging-houses  must  be  registered,  and  must  be  kept 
only  by  registered  persons  (sec.  77).  A  house  cannot  be  registered  as  a 
common  lodging-house  until  it  has  been  inspected  and  approved  for'  the 
purpose  by  some  officer  of  the  local  authority ;  and  the  local  authority  may 
refuse  to  register  as  the  keeper  of  a  common  lodging-house  a  person  who 
does  not  produce  satisfactory  certificates  of  character  (sec.  78).  On  the 
requisition  of  the  local  authority  the  keeper  of  every  common  lodging- 
house  must  affix  a  notice  with  the  words,  '*  Registered  Common  Lodging- 
House,"  outside  the  house  in  some  conspicuous  place  (sec.  79). 

Every  local  authority  shall  make  bye-laws :  (i)  for  fixing  and  from  time  to 
time  varying  the  number  of  lodgers  who  may  be  received  into  a  common  lodg- 
ing-house, and  for  the  separation  of  the  sexes  therein ;  (2)  for  promoting 
cleanliness  and  ventilation ;  (3)  for  the  giving  of  notices  and  the  taking 
precautions  in  the  case  of  any  infectious  disease ;  and  (4)  generally  for  the 
well-ordering  of  such  houses  (sec.  80). 

The  local  authority  has  power  to  enforce  the  provision  of  a  proper  supply 
of  water  for  the  use  of  the  lodgers  (sec.  81);  and  the  keeper  of  a  common 
lodging-house  is  required  to  limewash  its  walls  and  ceilings  in  the  first 
week  of  the  months  of  April  and  October  in  each  year  (sec.  82) ;  to  give, 
when  required,  daily  reports  to  the  local  authority  of  every  beggar  or  vag- 
rant who  has  resorted  to  the  house  during  the  preceding  day  or  night  (sec. 
83) ;  to  give  immediate  notice  to  the  Medical  Officer  of  Health  of  any  c^e 
of  fever  or  infectious  disease  occurring  in  the  house  (sec.  84)  ;  and  to  give 
any  officer  of  the  local  authority  free  access  to  every  part  of  the  house  at 
all  times  when  required  (sec.  85).  After  a  third  conviction  for  an  offence  \ 
against  the  preceding  provisions  of  the  Public  Health  Act  the  court  may 
adjudge  that  the  keeper  of  the  common  lodging-house  in  question  shall  not 
keep  a  common  lodging-house  for  a  period  of  five  years  or  less  (sec.  88). 

Houses  Let  in  Lodgings* — Any  local  authority  may,  with  the  con- 
sent of  the  Local  Government  Board,  make  bye- laws  for  the  following 
matters : — 

I.  For  fixing  and  from  time  to  time  varying  the  number  of  persons  who 
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may  occupy  a  house  or  part  of  a  house,  which  is  let  in  lodgings,  or  occu- 
pied by  members  of  more  than  one  family,  and  for  the  separation  of  the 
sexes  in  a  house  so  let  or  occupied. 

2.  For  the  registration  of  houses  so  let  or  occupied. 

3.  For  their  inspection. 

4.  For  enforcing  drainage  and  the  provision  of  privy  accommodation, 
and  for  promoting  their  cleanliness  and  ventilation. 

5.  For  the  cleansing  and  lime-washing  of  the  premises  at  stated  times, 
and  for  the  paving  of  courts  and  courtyards. 

6.  For  the  giving  of  notices  and  the  taking  of  precautions  in  case  of  any 
infectious  disease. 

Nuisances. — i-  Any  premises  in  such  a  state  as  to  be  a  nuisance  or 
injurious  to  health  : 

2.  Any  pool,  ditch,  gutter,  watercourse,  privy,  urinal,  cesspool,  drain,  or 
ash-pit  so  foul,  or  in  such  a  state  as  to  be  a  nuisance  or  injurious  to 
health  : 

3.  Any  animal  so  kept  as  to  be  a  nuisance  or  injurious  to  health  : 

4.  Any  accumulation  or  deposit  which  is  a  nuisance  or  injurious  to 
health  : 

5.  Any  house  or  part  of  a  house  so  overcrowded  as  to  be  dangerous  or 
injurious  to  the  health  of  the  inmates  : 

6.  Any  factory,  workshop,  or  work-place  not  kept  in  a  cleanly  state,  or 
not  ventilated  in  such  a  manner  as  to  render  harmless  as  far  as  practicable 
any  gases,  vapours,  dust,  or  other  impurities  generated  in  the  course  of  the 
work  carried  on  therein,  that  are  a  nuisance  or  injurious  to  health,  or  so 
overcrowded  as  to  be  dangerous  or  injurious  to  the  health  of  those  em- 
ployed therein  : 

7.  Any  fire-place  or  furnace  which  does  not  as  far  as  practicable  consume 
the  smoke  arising  from  the  combustible  used  therein,  and  which  is  used 
for  working  engines  by  steam,  or  in  any  mill,  factory,  dye-house,  brewery, 
bake-house,  or  gas-work,  or  in  any  manufacturing  or  trade  process  what- 
soever ;  and  any  chimney  (not  being  the  chimney  of  a  private  dwelling- 
house)  sending  forth  black  smoke  in  such  quantity  as  to  be  a  nuisance, 

Shall  be  deemed  to  be  a  nuisance  liable  to  be  dealt  with  summarily,  in 
manner  provided  by  this  Act  (sec.  91). 

It  is  the  duty  of  the  local  authority  to  cause  to  be  made  from  time  to 
time  inspection  of  their  district,  with  a  view  to  ascertain  the  existence  of 
nuisances,  and  to  take  the  necessary  steps  for  their  abatement  (sec.  92). 
In  addition,  information  of  any  nuisance  may  be  given  to  the  local  autho- 
rity by  any  aggrieved  persons,  or  by  two  inhabitant  householders,  etc. 
(sec.  93). 

It  is  the  duly  of  the  local  authority  to  serve  a  notice  on  the  person  re- 
sponsible for  the  existence  of  a  nuisance  (owner  or  occupier,  as  the  case 
may  be),  requiring  him  to  execute  such  works  as  may  be  necessary  to  abate 
the  same  within  a  specified  time  (sec.  94) ;  and  on  non-compliance  with 
this  notice,  to  make  complaint  of  the  same  before  a  justice  (sec.  95).     If 
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the  court  is  satisfied  that  the  alleged  nuisance  exists,  or  that  although 
abated  it  is  likely  to  recur,  it  shall  make  an  order  requiring  the  person  in 
default  to  execute  the  necessary  works,  and  may  impose  a  penalty  not  ex- 
ceeding j£^  (sec.  96).  When  the  nuisance  proved  to  exist  is  such  as  to 
render  a  house  unfit  for  human  habitation,  the  court  may  prohibit  its  occu- 
pation until  rendered  fit  (sec.  97).  Power  is  given  to  the  local  authority  or 
any  of  their  officers  to  obtain  entry  into  any  premises  for  the  purpose  of 
ascertaining  as  to  the  existence  of  any  nuisance  thereon  (sec.  102),  and 
any  person  refusing  to  obey  an  order  of  a  justice  for  such  admission  is 
liable  to  a  penalty  not  exceeding  j£s  (sec.  103).  Ships  or  vessels  lying  in 
any  river,  harbour,  or  other  water  within  a  district  are  subject  to  the  juris- 
diction of  its  local  authority  (sec.  no). 

Offensive  Trades* — Any  person  establishing  within  the  district  of  an 
urban  authority,  without  their  consent  in  writing,  any  offensive  trade,  as 
that  of  blood  boiler,  bone  boiler,  fellmonger,  soap  boiler,  tallow  melter, 
tripe  boiler,  or  any  other  noxious  or  offensive  trade  or  manufacture,  is  liable 
to  a  penalty  not  exceeding  jCs^t  ^i'^  ^  further  penalty  for  each  day  on 
which  the  offence  is  continued  (sec.  112). 

Where  any  of  the  preceding  trades,  or  any  slaughter-house,  or  any  place 
used  for  any  trade  process  causing  effiuvia,  is  certified  to  an  urban  autho- 
rity by  (a)  their  Medical  Officer  of  Health,  or  {d)  any  two  medical  practi- 
tioners, or  (c)  any  ten  inhabitants,  to  be  a  nuisance  or  injurious  to  the 
,  health  of  any  of  the  inhabitants  of  the  district,  complaint  must  be  made 
before  a  justice ;  and  if  it  appears  to  the  court  that  a  nuisance  exists,  and 
that  the  defendant  has  not  used  the  best  practicable  means  for  abating 
such  nuisance,  he  shall  be  liable  to  a  penalty  of  from  40s,  to  ;£$,  and  on 
repeated  conviction  to  a  higher  penalty  (sec.  114). 

Unsound  Meat. —Any  Medical  Officer  of  Health  or  Inspector  of 
Nuisances  may  at  all  reasonable  times  inspect  and  examine  any  animal, 
meat,  fish,  fruit,  vegetables,  or  milk  exposed  for  sale,  or  deposited  in  any 
place  for  the  purpose  of  sale,  or  of  preparation  for  sale,  and  intended  for 
the  food  of  man  ;  and  if  such  foods  appear  to  the  officer  to  be  diseased  or 
unsound,  or  unwholesome,  or  unfit  for  the  food  of  man,  to  seize  them,  in 
order  to  have  them  dealt  with  by  a  justice  (sec.  116).  If  it  appears  to  the 
justice  that  the  food  seized  is  unfit  for  the  food  of  man,  he  shall  condemn 
it,  and  order  it  to  be  destroyed  or  so  disposed  of  as  to  prevent  its  being 
used  for  the  food  of  man ;  and  the  person  to  whom  the  same  belonged,  or 
in  whose  possession  it  was  found,  is  liable  to  a  penalty  not  exceeding  ;;^2o 
for  every  piece  of  meat  or  parcel  of  other  food  so  condemned ;  or  at  the  dis- 
cretion of  the  justice  to  imprisonment  for  not  more  than  three  months  (sec. 
117).  Any  person  who  in  any  manner  prevents  the  inspection  of  premises 
for  the  above  purposes  is  liable  to  a  penalty  not  exceeding  ;^5  (sec.  118). 

Provisions  against  Infection.— where  the  Medical  Officer  of  Health 
or  any  other  legally  qualified  medical  practitioner  certifies  that  the  cleansing 
and  disinfecting  of  any  house  or  part  thereof,  or  of  any  articles  therein, 
would  tend  to  prevent  or  check  infectious  disease,  it  is  the  duty  of  the 
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local  authority  to  give  notice  to  the  owner  or  occupier  of  the  house  in  ques- 
tion requiring  him  to  do  the  necessary  work  within  a  specified  time.  The 
person  on  whom  the  notice  is  served  is  liable  on  default  to  a  penalty  of 
I  J.  to  I  Of.  for  every  day  during  which  he  continues  to  make  default ;  and 
the  local  authority  is  required  to  execute  the  necessary  work,  and  recover 
the  expenses  incurred  from  the  responsible  parties. 

If  from  poverty  or  other  reason  the  person  responsible  is  unable  to  carry 
out  the  requirements  of  the  local  authority,  the  latter  may,  with  his  con- 
sent, carry  out  the  necessary  work  at  their  own  expense  (sec.  1 20). 

Any  local  authority  may  direct  the  destruction  of  any  bedding,  clothing, 
etc.,  which  have  been  exposed  to  infection  from  any  dangerous  infectious 
disease,  and  may  give  compensation  for  the  same  (sec.  121). 

The  local  authority  may  provide  a  proper  place,  with  all  necessary 
apparatus  and  attendance  for  the  disinfection  of  bedding,  etc.,  and  may 
there  disinfect  any  articles  free  of  charge  (sec.  122). 

They  may  also  provide  and  maintain  a  carriage  suitable  for  the  con- 
veyance of  infectious  patients,  and  pay  the  cost  of  conveyance  of  such 
patients  to  a  hospital  or  elsewhere  (sec.  123). 

Any  person  suffering  from  a  dangerous  infectious  disorder,  who  is  with- 
out proper  lodging  or  accommodation,  or  lodged  in  a  room  occupied  by 
more  than  one  family,  or  is  on  board  any  ship  or  vessel,  or  who  is  lodged 
in  any  common  lodging-house,  may,  on  the  certificate  of  a  legally  qualified 
medical  practitioner,  be  removed  by  order  of  any  justice  to  any  suitable 
hospital  or  place  provided  within  a  convenient  distance:  Any  person 
wilfully  disobeying  or  obstructing  the  execution  of  this  order  is  liable  to 
a  penalty  not  exceeding  j[^\o  (sec.  124). 

Regulations  may  also  be  made  by  any  local  authority  for  removing  to 
a  hospital  persons  brought  within  their  district  by  any  ship  or  boat,  who 
are  infected  with  a  dangerous  infectious  disorder  (sec.  125). 

Any  person  who — 

1.  While  suffering  from  any  dangerous  infectious  disorder  wilfully  ex- 
poses himself  without  proper  precautions  in  any  street,  public  place,  shop, 
inn,  or  public  conveyance,  or  enters  any  public  conveyance  without  pre- 
viously notifying  to  the  owner,  conductor,  or  driver  that  he  is  so  suffering  \ 
or — 

2.  Being  in  charge  of  any  person  so  suffering,  so  exposes  such  sufferer ; 
or — 

3.  Gives,  lends,  sells,  transmits,  or  exposes,  without  previous  disinfec- 
tion, any  bedding,  clothing,  rags,  or  other  things  which  have  been  exposed 
to  infection — 

Is  liable  to  a  penalty  not  exceeding  ;^5,  and  must  also  pay  the  amount 
of  any  loss  or  expense  incurred  in  disinfecting  the  public  conveyance  which 
has  been  entered. 

Every  owner  or  driver  of  a  public  conveyance  must  immediately  provide 
for  its  disinfection  after  it  has  been  used  to  his  knowledge  by  an  infectious 
person,  or  is  liable  to  a  penalty  not  exceeding  ;^5  (sec.  127). 
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Any  person  knowingly  letting  for  hire  any  house  or  part  thereof  in  which 
has  been  any  person  suffering  from  infectious  disease,  without  proper  dis- 
infection to  the  satisfaction  of  a  qualified  medical  practitioner,  is  liable  to 
a  penalty  not  exceeding  J[,2o  (sec.  128). 

Any  person  who  when  letting  a  house  or  part  thereof  for  hire,  knowingly 
makes  a  false  answer  as  to  the  occurrence  of  a  case  of  infectious  disease 
within  six  weeks  previously,  is  liable  to  a  penalty  not  exceeding  ;£^2o,  or 
to  imprisonment  not  exceeding  one  month  (sec.  129). 

The  Local  Government  Board  may  make  and  modify  regulations  for  the 
treatment  of  persons  affected  with  cholera  or  any  other  epidemic  disease, 
and  for  the  prevention  of  their  spread,  whether  on  water  or  land,  and  may 
prescribe  by  what  authorities  these  regulations  shall  be  enforced.  Pub- 
lication of  such  regulations  in  the  London  Gazette  shall  be  regarded  as 
conclusive  evidence  of  such  regulations  (sec.  1 30). 

Hospitals  for  Infectious  Diseases.— Any  local  authority  may  build 

hospitals  or  temporary  places  for  the  reception  of  the  sick  belonging  to 
their  district,  or  may  contract  with  any  person  for  the  reception  of  the  sick. 
Two  or  more  authorities  may  combine  in  providing  a  common  hospital 
(sec.  131). 

The  expenses  incurred  in  maintaining  a  patient  who  is  not  a  pauper  in 
such  a  hospital  or  place  may  be  recovered  from  the  patient  at  any  time 
within  six  months  of  his  discharge  (sec.  132). 

Any  local  authority  may,  with  the  sanction  of  the  Local  Government 
Board,  provide  or  contract  with  any  person  to  provide  a  temporary  supply 
of  medicine  and  medical  assistance  for  the  poorer  inhabitants  of  their  dis- 
trict (sec.  133). 

Prevention  of  Epidemic  Diseases.— whenever  any  part  of  Eng- 
land appears  to  be  threatened  or  is  affected  by  any  tormidable  infectious 
disease  the  Local  Government  Board  may  make  and  modify  regulations 
for— 

I.  The  speedy  interment  of  the  dead  ; 

a.  House  to  house  visitation  ; 

3.  The  provision  of  medical  aid  and  accommodation,  the  promotion  of 
cleansing,  ventilation,  and  disinfection,  and  guarding  against  the  spread  of 
disease ; 

And  may  declare  these  regulations  to  be  in  force  in  any  district,  and  to 
apply  to  any  waters  within  English  jurisdictions  (sec.  134). 

The  local  authority  within  whose  district  the  above  regulations  are  in 
force  shall  see  to  their  execution,  and  appoint  the  necessary  officers  for 
this  purpose  (sec  136). 

The  local  authority  and  their  officers  shall  have  power  of  entry  on  all 
premises  or  vessels  for  the  purpose  of  executing  such  regulations  (sec.  137). 

The  Local  Go\'emment  Board  may,  if  they  think  fit,  require  two  or 
more  local  authorities  to  act  together  for  the  purposes  of  these  provisions 
relating  to  the  preN'ention  ef  epidemic  diseases  (sec  139). 

A  penalty  not  exceeding  ^5  is  incurred  by  any  person  who  wilfully 
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violates  any  of  the  regulations  issued  by  the  Local  Government  Board,  or 
wilfully  obstructs  the  carrying  out  of  these  regulations  (sec.  140). 

Mortuaries. — Any  local  authority  may,  and  if  required  by  the  Local 
Government  Board  shall,  provide  and  fit  up  a  mortuary,  and  may  make 
bye-laws  for  its  management  (sec.  141). 

Where  the  body  of  any  one  who  has  died  of  any  infectious  disease  is 
retained  in  a  room  in  which  persons  live  or  sleep,  or  where  any  dead  body 
is  in  such  a  state  as  to  endanger  the  inmates  of  the  house  or  room  in  which 
it  is  retained,  any  justice  may,  on  the  strength  of  a  certificate  signed  by 
a  l^ally  qualified  medical  practitioner,  order  the  body  to  be  removed,  at 
the  cost  of  the  local  authority,  to  any  mortuary  provided  by  them,  and 
order  its  burial  within  a  specified  time.  If  the  friends  or  relations  of  the 
deceased  do  not  undertake  the  burial  of  the  body  within  the  time  specified, 
it  is  the  duty  of  the  relieving  officer  to  bury  the  body,  but  the  expense 
may  be  recovered  from  the  person  legally  liable  to  pay  the  expense  of  the 
burial  (sec.  142). 

Regulation  of  Streets  and  Buildings.— The  local  authority  in 

urban  districts  is  responsible  for  keeping  all  public  streets  properly  paved 
and  repaired  (sec.  149).  They  may  also  require  the  owners  of  any  private 
street  (not  being  a  highway  repairable  by  the  inhabitants  at  large)  to  sewer, 
level,  and  pave  such  street  at  their  joint  expense  (sec  150). 

Private  streets  after  being  thus  sewered,  etc.,  may  be  taken  over  by  the 
local  authority  and  declared  to  be  public  highways,  but  then  become 
repairable  by  the  inhabitants  at  large  (sec.  152). 

An  urban  authority  may  purchase  any  premises  for  widening  or  other- 
wise improving  any  street,  or  with  the  consent  of  the  Local  Government 
Board  for  the  purpose  of  making  any  new  street  (sec.  154). 

Buildings  in  an  urban  district  are  not  allowed  to  be  brought  forward 
beyond  the  front  wall  of  the  adjoining  houses  without  the  written  consent 
of  the  local  authority  (sec.  156). 

Every  urban  authority  may  make  bye-laws  with  respect  to — 

1.  The  level,  width,  and  construction  of  new  streets,  and  the  provisions 
for  their  sewerage ; 

2.  The  structure  of  walls,  foundations,  roofs  and  chimneys  of  new  build- 
ings for  securing  stability  and  the  prevention  of  fires,  and  for  purposes  of 
health ; 

3.  The  sufficiency  of  the  space  about  buildings  to  secure  a  free  circula- 
tion of  air,  and  the  ventilation  of  buildings  ; 

4.  The  drainage  of  buildings,  water-closets,  earth-closets,  privies,  ash- 
pits and  cesspools  in  connection  with  buildings,  and  the  closing  of  build- 
ings or  parts  of  buildings  unfit  for  human  habitation,  and  the  prohibition 
of  their  use  for  such  habitation ; 

And  may  adopt  provisions  for  securing  the  deposit  of  plans  and  sec 
tions  by  persons  intending  to  build,  and  for  securing  efficient  inspection 
<sec.  157). 

When  any  work  is  commenced  after  notice  of  disapproval  by  the  local 
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authority  of  plans  submitted,  and  is  in  any  respect  not  in  conformity  with 
the  bye-laws  in  force,  the  authority  may  cause  so  much  of  the  work  as 
has  been  executed  to  be  pulled  down  or  removed  (sec.  158). 

The  re-erecting  of  any  building  pulled  down  to  or  below  the  ground- 
floor  brings  it  within  the  scope  of  the  bye-laws  relating  to  new  buildings 
(sec.  159). 

Ligfhting^  of  Streets. — Urban  authorities  may  contract  with  any 
person  for  the  supply  of  gas  or  other  means  of  lighting  the  streets,  markets 
and  public  buildings  in  their  district,  or  may  themselves  undertake  the 
supply  of  gas  for  public  and  private  purposes  (sec.  161). 

Public  Pleasure  Grounds.— Urban  authorities  may  purchase,  lay 
out  and  maintain  lands  for  public  walks  or  pleasure  grounds,  and  may 
make  bye-laws  for  their  regulation  (sec.  164).  They  may  also  provide 
such  public  clocks  as  they  consider  necessary  (sec.  165). 

Markets  and  Slaugrhter-Houses. — Urban  authorities  are  empowered 
to  provide  market-places,  with  convenient  approaches,  places  for  weighing 
carts,  and  all  appurtenant  matters  for  the  convenient  use  of  such  markets 
(sec.  166). 

They  may  also  provide  public  abattoirs,  for  the  regulation  of  which  they 
must  make  bye-laws  (sec.  169). 

The  proprietors  of  private  slaughter-houses  licensed  under  this  Act  are 
obliged  to  place  a  conspicuous  notice  over  their  buildings,  consisting  of 
the  words,  "  Registered  Slaughter-house  "  (sec.  170). 

Police  RegfUlatlons. — Local  authorities  have  power  to  make  regula- 
tions— 

1.  To  prevent  obstructions  and  nuisances  in  the  streets  ; 

2.  For  the  prevention  of  fires  ; 

3.  With  respect  to  places  of  public  resort, 

4.  Hackney  carriages,  and 

5.  Public  bathing  (sec.  171). 

Bye-laws. — In  addition  to  the  preceding  enactments  local  authorities 
may  make  and  enforce  bye-laws,  confirmation  by  the  Local  Government 
Board  being  required  in  most  cases  before  the  bye-laws  can  be  enforced 
(sec.  183-4). 

Such  bye- laws  must  be  in  harmony  with  the  general  laws  of  the  country ; 
they  must  be  certain  and  determinate,  and  likewise  reasonable.  A  bye- 
law  which  is  repugnant  to  the  provisions  of  the  Public  Health  Act  is 
invalid  (sec.  315).  Bye-laws  are  intended  to  supplement  and  not  to  vary 
or  supersede  the  express  provisions  of  statute  law. 

Any  urban  or  rural  sanitary  authority  may  make  bye-laws — 

1.  For  the  cleansing  of  pavements,  removal  of  house  refuse,  cleansing 
of  ash-pits,  etc.  (see  p.  71). 

2.  For  the  regulation  of  common  lodging-houses  (p.  89). 

3.  For  securing  the  decent  lodging  and  accommodation  of  persons 
engaged  in  hop-picking  or  in  the  picking  of  fruit  and  vegetables  within 
their  district. 


SANITARY  LEGISLATION.  35 

4.  For  the  regulation  of  houses  let  in  lodgings  (p.  28). 
Urban  sanitary  authorities  may,  in  addition,  make  bye-laws — 

1.  For  the  removal  of  filth,  snow,  etc.,  and  as  to  the  keeping  of 
animals  (p.  72). 

2.  As  to  the  erection  of  new  buildir^s  (p.  73). 

3.  For  regulating  private  or  public  slaughter-houses  (p.  93). 

4.  For  the  regulation  of  offensive  trades  (p.  30) ;  and 

S-  For  the  regulation  of  parks  and  pleasure  grounds  (p.  34.) 

Penalties  not  exceeding  £^^  for  each  offence  may  be  imposed  on 
offenders  against  any  of  these  bye-laws  (sec.  183). 

Alteration  of  Areas. — ^The  Local  Government  Board  may,  by  pro- 
visional order,  merge  one  district  into  another,  or  alter  the  boundaries  of 
neighbouring  districts  (sec.  270).  It  may  also  form  several  districts  into 
a  united  district  for  any  of  the  following  purposes :  (i)  the  procuring  of 
a  common  supply  of  water ;  (2)  the  carrying'  into  effect  of  a  system  of 
sewerage  for  the  use  of  all  such  districts  \  or  (3)  for  any  other  purposes 
of  this  Act  (sec.  279). 

Two  or  more  local  authorities  may  combine  for  the  purpose  of  establish- 
ing and  maintaining  a  common  hospital,  and  for  undertaking  great  public 
works,  such  as  water  supply  and  sewerage. 

The  Local  Government  Board  may  authorise  several  districts  to  com- 
bine for  the  appointment  of  a  joint  Medical  Officer  of  Health  (sec.  286). 

Port  Sanitary  Authorities. — The  Local  Government  Board  appoints 
the  sanitary  authorities  of  ports  from  the  neighbouring  local  authorities 
(sec.  287).  The  port  sanitary  authority  may  delegate  its  powers  to  any 
riparian  authority  within  or  bordering  on  their  district.  The  lord  mayor 
and  common  council  of  the  city  of  London  form  the  port  sanitary  authority 
of  the  port  of  London  (sec.  291). 

The  General  Order  of  the  Local  Government  Board  for  preventing  the 
spread  of  Cholera  (12th  July,  1883)  contains  the  following  regulations  : — 

I.  Every  ship  is  deemed  infected  with  cholera  in  which  there  is  or  has 
been  during  the  voyage,  or  during  the  stay  of  the  ship  in  a  port  in  the 
course  of  the  voyage,  any  case  of  cholera. 

Regulations  as  to  Detention, — 2.  If  any  officer  of  customs,  on  the  arrival 
of  a  ship,  ascertain  or  has  reason  to  suspect  that  the  ship  is  infected  with 
cholera,  he  shall  detain  the  ship,  and  order  it  to  be  moored  or  anchored 
in  such  a  position  as  he  shall  direct. 

3.  No  person  must  leave  the  ship  while  thus  detained. 

4.  The  officer  thus  detaining  any  ship  must  give  immediate  notice  to 
the  sanitary  officer  of  the  place  where  the  ship  is  detained. 

5.  Such  detention  shall  cease  as  soon  as  the  ship  has  been  duly  visited 
and  examined  by  the  Medical  Officer  of  Health ;  or  if  the  ship  is  found  to 
be  infected  with  cholera,  as  soon  as  it  has  been  moored  and  anchored  in 
pursuance  pf  Art.  10  of  this  Order.  The  examination  must  be  commenced 
within  twelve  hours  of  the  giving  of  the  noti.ce  as  aforesaid ;  otherwise  the 
ship  shall  be  released  from  detention. 
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Regulations  as  to  Sanitary  Authorities, — 6.  Port  sanitary  authorities  and 
other  sanitary  authorities  within  whose  district  persons  are  likely  to  be 
landed  from  any  ship  coming  foreign  shall  ^x  some  place  within  their  district 
where  any  ship  may  be  moored  or  anchored  for  the  purpose  of  Art.  lo,  and 
shall  make  provision  for  the  reception  of  patients  under  Arts.  13  and  14. 

7.  The  sanitary  authority,  on  receiving  notice  from  the  customs  officer,  shall 
forthwith  cause  the  ship  to  be  examined  by  their  Medical  Officer  of  Health. 

8.  The  Medical  Officer  of  Health,  if  he  has  reason  to  believe  that  any 
ship  within  the  district  of  the  sanitary  authority,  whether  examined  by  the 
customs  officer  or  not,  is  infected  with  cholera,  shall,  or  if  she  has  come 
from  a  place  infected  with  cholera,  may  visit  and  examine  such  ship.  The 
master  of  the  ship  is  obliged  to  permit  the  examination. 

9.  If,  on  making  his  examination,  the  Medical  Officer  of  Health  is  of 
opinion  that  the  ship  is  infected,  he  shall  certify  the  same  in  writing  both 
to  the  master  of  the  ship  and  to  the  sanitary  authority. 

10.  The  master  of  any  ship  so  certified  to  be  infected  with  cholera  shall 
moor  his  vessel  at  the  place  fixed  for  that  purpose  under  Art.  6,  and  she  shall 
remain  there  until  the  requirements  of  this  Order  have  been  duly  fulfilled. 

11.  No  person  shall  leave  such  vessel  until  the  examination  mentioned 
in  Art.  1 2  has  been  made. 

12.  The  Medical  Officer  of  Health  shall  as  soon  as  possible  after  the  ship 
has  been  certified  to  be  infected  with  cholera  examine  all  persons  on  board, 
and  all  persons  not  certified  to  be  suffering  from  cholera  (Art.  13)  shall 
be  permitted  to  land  immediately  on  giving  their  names  and  the  places 
of  their  destination.^ 

13.  Every  person  certified  by  the  Medical  Officer  of  Health  to  be  suffer- 
ing from  cholera  shall  be  removed  to  some  hospital  or  place  provided  for 
the  purpose,  whence  he  cannot  be  removed  until  certified  by  the  Medical 
Officer  of  Health  to  be  free  from  the  disease. 

If  the  person  suffering  from  cholera  cannot  be  removed,  the  ship  shall 
remain  subject  to  the  control  of  the  Medical  Officer  of  Health. 

14.  Any  person  certified  by  the  Medical  Officer  of  Health  to  be  suffering 
from  any  illness  which  he  suspects  may  prove  to  be  cholera  may  be 
detained  on  board  for  a  period  not  exceeding  two  days,  or  be  detained  in 
some  hospital  for  a  like  period,  in  order  that  it  may  be  ascertained  whether 
the  disease  is  or  is  not  cholera.  If  found  to  be  so  suffering,  he  is  to  be 
dealt  with  under  Art.  13. 

15.  The  Medical  Officer  of  Health  shall  in  the  case  of  every  ship  certified 
to  be  infected  give  directions  and  take  the  necessary  steps  for  preventing 
the  spread  of  infection,  and  the  master  of  the  ship  is  bound  to  carry  into 
effect  such  directions. 

16.  If  a  death  from  cholera  occurs  on  a  ship  while  detained  the  master 
of  the  ship  shall  carry  out  the  directions  of  the  Medical  Officer  of  Health 
as  to  burial. 

^  By  an  amended  order  of  the  Local  Government  Board,  dated  29th  Aug.,  1892,  it  is 
provided  that  no  person  shall  be  permitted  to  land  from  such  a  ship  '*  unless  he  satisfy  the 
Medical  Officer  of  Health  as  to  his  name,  place  of  destination,  and  address  at  such  place.' 
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17.  All  articles  soiled  with  cholera  discharges  must  be  destroyed,  and 
all  clothing  and  bedding  shall  be  destroyed  or  disinfected. 

18.  The  ship  must  be  disinfected,  and  every  article  therein,  according 
to  the  directions  of  the  Medical  Officer  of  Health. 

Importation  of  Rags, — An  order  of  the  Local  Government  Board  was 
issued  September  4th,  1890,  prohibiting  until  the  end  of  the  same  year 
the  landing  in  any  port  or  place  in  England  and  Wales  of  rags  from  Spain, 
owing  to  the  prevalence  in  that  country  of  cholera.  This  order  has  also 
been  enforced  on  previous  occasions ;  the  place  from  which  the  importation 
of  rags  is  forbidden  being  varied  in  accordance  with  the  known  prevalence 
of  cholera. 

OTHER   SANITARY   LAWS. 

The  sanitary  enactments  not  comprised  in  the  Public  Health  Act,  1875, 
are  briefly  summarised  as  follows  :  — 

The  Rivers  Pollution  Prevention  Act,  1876.— Z^a/  as  to  Solid 

Matters, — Every  person  adding  to  or  allowing  to  fall  into  any  stream  the 
solid  refuse  of  any  manufactory,  manufacturing  process  or  quarry,  or  any 
rubbish  or  cinders,  or  other  waste  or  putrid  solid  matter  commits  an 
offence  against  this  Act  (sec.  2). 

Law  as  to  Seivage  Pollutions. — Every  person  causing  to  flow  or  know- 
ingly allowing  to  flow  into  any  stream  any  solid  or  liquid  sewage  matter 
commits  an  offence  against  this  Act  (sec.  3). 

Where  sewage  matter  enters  the  stream  along  a  channel  in  use  before 
the  passing  of  this  Act  an  ofl"ence  is  not  deemed  to  be  committed  against 
this  Act,  if  the  offender  shows  to  the  satisfaction  of  the  court  before  whom 
the  matter  comes  that  he  is  using  the  best  practicable  and  available  means 
to  render  the  sewage  matter  harmless.  The  Local  Government  Board 
may  also,  after  local  inquiry,  allow  additional  time  to  enable  any  sanitar}* 
authority  to  make  their  sewage  effluents  harmless  (sec.  3). 

Law  as  to  Manufacturing  and  Mining  Pollutions. — The  passage  of 
}K>isonous,  noxious,  or  polluting  liquids  from  factories  or  manufacturing 
processes  or  from  mines  is  deemed  an  offence  against  this  Act,  with  the 
same  exceptions  as  in  the  case  of  sewage  pollutions  (sees.  4  and  5). 

Proceedings  are  only  to  be  taken  in  the  case  of  the  last  class  of  pollutions, 
except  by  the  sanitary  authority,  except  after  complaint  by  any  aggrieved 
person  to  and  a  local  inquiry  held  by  the  Local  Government  Board  (sec.  6). 

Administration  of  the  Act, — Sanitary  authorities  are  bound  to  allow 
manufacturers  to  carry  their  effluent  fluids  into  the  sewers,  unless  this 
would  injure  them  or  prejudicially  affect  the  disposal  of  the  sewage  on  land, 
etc.,  or  unless  the  sewers  are  insuflScient  for  the  purpose  (sec.  7). 

Every  sanitary  authority  may  enforce  the  provisions  of  this  Act  when 
a  stream  passes  through  their  district,  even  if  the  offence  is  committed  out- 
side the  district  (sec.  8). 

The  mode  of  procedure  adopted  in  this  Act  is  somewhat  cumbrous,  and 
in  practice,  partly  owing  to  the  inertness  of  sanitary  authorities,  and  partly 
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owing  to  the  low  standard  of  purity  which  is  enforced,  the  Act  has  been 
in  large  measure  a  dead  letter. 

Sale  of  Food  and  Drups  Act,  1875-79.— No  person  shall  mix, 

colour,  stain,  or  powder,  or  permit  any  other  person  to  mix,  etc.  (with  the 
intention  of  selling),  any  article  of  food  with  any  ingredient  so  as  to  render 
the  article  injurious  to  health,  under  a  penalty  not  exceeding  ;^5o  for  the 
first  offence,  and  afterwards  punishable  by  a  maximum  imprisonment  of 
six  months,  with  hard  labour  (sec.  3).  The  same  enactment  is  made  for 
drugs  (sec.  4). 

Exemption  may  be  claimed  in  both  cases,  if  the  defendant  shows  to  the 
satisfaction  of  the  court  that  he  possessed  no  knowledge  of  the  admixture, 
and  could  not  with  reasonable  diligence  have  obtained  such  knowledge 
(sec.  5). 

No  person  shall  sell  to  the  prejudice  of  the  purchaser  any  article  of  food 
or  drug  which  is  not  of  the  nature,  substance  and  quality  of  the  article 
asked  for,  under  a  penalty  not  exceeding  ;£^2o,  provided  that  no  offence 
is  committed  under  this  section  (i)  where  any  ingredient  not  injurious  to 
health  is  added  to  produce  an  article  of  commerce,  and  not  fraudulently 
to  increase  its  weight ;  (2)  where  the  drug  or  food  is  a  proprietary  article ; 
(3)  or  in  the  case  of  compound  drugs  or  foods. 

It  is  no  defence  in  a  prosecution  under  this  Act  for  the  defendant  to 
allege  that  the  purchaser,  having  bought  only  for  analysis,  was  not  pre- 
judiced by  the  sale. 

The  vendor  is  protected  from  the  consequences  of  selling  a  drug  or  food 
containing  foreign  ingredients  not  injurious  to  health  if  at  the  time  of 
delivery  of  such  article  he  supplies  a  printed  label  on  the  article  to  the 
effect  that  it  is  mixed  (sees.  8  and  9). 

Local  authorities  may,  and  when  required  to  do  so  by  the  Local 
Government  Board  shall,  appoint  public  analysts  for  their  districts.  No 
analyst  can  be  appointed  without  the  consent  of  the  Local  Government 
Board,  and  no  person  locally  engaged  in  the  sale  of  food  or  drugs  (sec.  10). 

Any  private  person  may  have  any  article  which  he  has  purchased 
analysed  at  an  expense  not  exceeding  half  a  guinea  (sec.  12). 

An  officer,  generally  a  sanitary  inspector,  is  appointed  by  the  local 
authority  to  purchase  samples  of  food  and  drugs  for  analysis  (sec  13). 
On  purchasing  any  article  for  this  purpose  the  officer  shall,  after  having 
completed  the  purchase,  inform  the  vendor  of  his  intention  of  having  the 
same  analysed  by  the  public  analyst,  and  shall  offer  to  immediately  divide 
the  article  into  three  parts,  each  to  be  sealed  up.  One  of  these  he  gives 
to  the  vendor,  one  he  takes  to  the  public  analyst,  and  one  he  retains  for 
future  comparison  (sec.  14). 

If  the  vendor  do  not  accept  the  offer  to  have  one  sample,  the  officer 
shall  divide  the  article  into  two  parts,  one  to  be  taken  to  the  analyst,  and 
one  to  be  retained  by  himself  for  comparison  (sec.  15).  The  parcel  may 
be  sent  to  the  analyst  through  the  post-office  as  a  registered  letter  if 
necessary  (sec.  16). 
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Any  person  refusing  to  sell  to  an  officer  any  article  exposed  for  sale  is 
liable  to  a  penalty  not  exceeding  J[^\o  (sec.  17). 

The  analyst  is  required  to  furnish  a  certificate  of  each  analysis,  and  if 
it  shows  that  an  offence  has  been  committed,  proceedings  may  then  be 
taken  before  a  court  of  summary  jurisdiction  (sec.  20). 

The  certificate  of  the  analyst  is  primd,  facie  evidence  of  adulteration, 
but  the  defendant  may,  if  he  wish,  require  the  analyst  to  be  called  as  a 
witness  (sec.  21).  The  court  may,  if  they  think  fit,  upon  the  request  of 
either  party,  cause  any  article  of  food  or  drug  to  be  sent  to  the  Com- 
missioners of  Inland  Revenue,  who  shall  direct  the  chemical  officers  of 
their  department  at  Somerset  House  to  make  the  analysis,  and  give  a  cer- 
tificate to  the  justices  of  the  result  of  the  analysis  (sec.  22). 

In  any  prosecution  under  this  Act  the  onus  rests  with  the  defendant 
to  prove  that  he  is  protected  by  any  exception  or  provision  of  this  Act 
(sec  24). 

The  defendant  must  be  discharged  if  he  proves  that  lie  bought  the 
article  in  the  same  state  as  sold,  and  with  a  warranty  (sec.  25). 

All  tea  imported  and  landed  at  any  port  in  Great  Britain  or  Ireland 
shall  be  subject  to  examination  by  the  officers  of  the  Customs ;  and  if  such 
tea  is  found  to  be  mixed  with  other  substances  or  exhausted  tea,  it  shall 
not  be  delivered  unless  with  the  sanction  of  the  Commissioners  of  Customs, 
and  on  such  conditions  as  they  direct.  If  in  the  opinion  of  the  analyst 
the  tea  is  unfit  for  human  food,  it  shall  be  destroyed  (sec.  30). 

The  Amendment  Act  of  1879  gives  the  officer  of  the  local  authority 
power  to  procure  any  sample  of  any  milk  in  course  of  delivery  to  the 
purchaser  or  consignee,  and  to  submit  the  same  to  be  analysed  as  under 
sec.  13  of  the  principal  Act  (sec.  3).  A  penalty  is  imposed  for  refusal  to 
furnish  a  sample  of  milk  under  such  circumstances  (sec.  4). 

Samples  of  any  article  of  food  or  any  drug  may  be  purchased  for  analysis 
in  any  street  or  place  of  public  resort,  as  well  as  in  any  shop  or  stores 
(sec.  5). 

Sec,  6  specifies  that  in  any  action  for  selling  to  the  prejudice  of  the 
purchaser  spirits  not  adulterated  otherwise  than  by  the  admixture  of  water, 
it  shall  be  a  good  defence  to  prove  that  the  admixture  has  not  reduced  the 
spirit  more  than  25  degrees  under  proof  for  brandy,  spirit,  or  rum,  or 
35  degrees  under  proof  for  gin  (sec.  6). 

Dairies,  Cow-sheds,  and  Milk-shops  Order  of  1885.— This  Order 

makes  it  unlawful  for  any  person  to  carry  on  the  trade  of  cowkeeper, 
dairyman,  or  purveyor  of  milk  unless  he  is  registered  by  the  local  authority. 
The  local  authority  must  keep  and  at  intervals  revise  their  register  of 
such  persons.  No  person  is  allowed  to  begin  to  occupy  a  building  as  a 
dairy  or  cow-shed  unless  he  makes  provision  to  the  reasonable  satisfaction 
of  the  local  authority  for  its  lighting  and  ventilation,  including  air-space 
and  cleansing,  drainage  and  water  supply ;  and  he  must  give  one  month's 
notice  in  writing  to  the  local  authority  of  his  intention  to  occupy  the 
building. 
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All  dairies  and  cow-sheds,  whether  new  or  not,  can  only  be  occupied 
so  long  as  the  lighting,  ventilation,  including  air-space,  and  the  cleansing, 
drainage,  and  water-supply  are  such  as  are  necessary  or  proper — 

(a)  For  the  health  and  good  condition  of  the  cattle  therein ;  and 

{b)  For  the  cleanliness  of  all  milk-vessels  used  therein ;  and 

if)  For  the  protection  of  the  milk  against  infection  or  contamination. 

It  is  unlawful  for  any  person  following  the  trade  of  cowkeeper  or  dairf- 
man,  or  purveyor  of  milk,  or  being  the  occupier  of  a  milk-store  or  milk, 
shop — 

{a)  To  allow  any  person  suffering  from  a  dangerous  infectious  disorder, 
or  having  been  recently  in  contact  with  such  a  person,  to  milk  cows  or 
handle  milk-vessels,  or  in  any  other  way  to  help  in  connection  with  the 
preparation  or  sale  of  milk ;  or  (b)  still  less  himself  to  offend  in  a  similar 
way. 

No  water-closet,  privy,  urinal,  etc.,  is  allowed  to  communicate  with  any 
dairy  or  milk-store ;  and  the  milk-store  must  not  be  used  as  a  sleeping 
apartment,  or  for  any  other  purpose  incompatible  with  the  cleanliness  of 
the  milk.     Pigs  are  not  allowed  to  be  kept  in  a  cow-shed. 

Local  authorities  may  make  regulations  for  (a)  the  inspection  of  cattle 
in  dairies;  {b)  for  prescribing  and  regulating  the  lighting,  ventilation, 
cleansing,  draining,  and  water-supply  of  dairies  and  cowsheds ;  (3)  for 
securing  the  cleanliness  of  milk-stores  and  shops  and  of  milk- vessels ;  (4) 
for  prescribing  precautions  to  be  taken  against  infection  or  contamination. 

The  milk  of  a  diseased  cow  shall  {a)  not  be  mixed  with  other  milk  nor 
(b)  sold  or  used  for  human  food  ;  and  shall  not  {c)  be  used  for  the  food 
of  swine  or  other  animals  until  it  has  been  boiled. 

RegfUlation  of  Bakehouses. — The  regulations  on  this  subject  are 
contained  in  the  Factory  and  Workshops  Acts  of  1878  and  1883.  Bake- 
houses are  defined  as  "  any  places  in  which  are  baked  bread,  biscuits, 
or  confectionery,  from  the  baking  or  selling  of  which  a  profit  is  derived." 

Where  a  bakehouse  is  situated  in  a  town  containing  over  5,000  persons 
at  the  last  census,  all  the  inside  walls  and  ceilings  of  its  rooms,  and  all  the 
passages  and  staircases  shall  be  painted  with  oil  or  varnished  with  three 
coats,  to  be  renewed  once  at  least  in  every  seven  years,  and  washed  with 
hot  water  and  soap  once  at  least  in  every  six  months ;  or  shall  be  lime- 
washed  once  at  least  in  every  six  months  (sec.  38,  Act  of  1878). 

In  similar  bakehouses,  a  room  on  the  same  level  as  the  bakehouse,  and 
forming  part  of  the  same  building,  shall  not  be  used  as  a  sleeping  place, 
unless  it  is  effectually  separated  by  a  partition  from  the  floor  to  the  ceiling; 
and  unless  it  has  an  external  glazed  window  of  at  least  9  sq.  feet  in  area, 
of  which  one-half  is  made  to  open  for  ventilation  (sec.  35,  Act  of  1878). 
Penalties  are  incurred  by  infringing  either  of  these  regulations. 

It  is  not  lawful  to  let,  or  occupy  as  a  bake-house,  any  room  not  so  let 
before  ist  June,  1883,  unless  it  fulfils  the  following  regulations  : — 

I.  No  water-closet,  privy,  or  ash-pit  shall  communicate  directly  with 
the  bakehouse ; 
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2.  Any  cistern  for  supplying  water  to  the  bakehouse  shall  be  separate. 
and  distinct  from  the  cistern  supplying  water  for  the  water-closet ; 

3.  No  drain  or  pipe  for  carrying  off  sewage  matter,  shall  have  an  open- 
ing within  the  bake-house  (sec.  15,  Act  of  1883). 

The  occupier  of  any  bakehouse  whatever,  is  liable  to  a  penalty,  if  the 
inspector  of  the  local  authority  satisfies  a  court  of  summary  jurisdiction 
that  the  bakehouse  is,  on  sanitary  grounds,  unfit  for  a  bakehouse  (sec.  16,. 
Act  of  1883). 

The  Medical  Officer  of  Health,  for  the  purposes  of  these  sections,  has  all 
the  powers  of  an  Inspector  under  the  Factory  and  Workshop  Act,  1878. 

The  Alkali  Works  Regrulation  Acts,  1881.— In  this  Act,  ''alkali 

work  "  means  every  work  for  the  maufacture  of  alkali,  sulphate  of  soda  or 
potash,  in  which  hydrochloric  add  is  evolved  ;  and  for  the  purpose  of  this 
definition  the  formation  of  any  sulphate  in  the  treatment  of  copper  ores  by^ 
common  salt  or  other  chlorides,  is  to  be  deemed  to  be  a  manufacture  of 
sulphate  of  soda. 

Every  alkali  work  must  condense,  to  the  satisfaction  of  the  Inspector, 
95  per  cent,  of  the  hydrochloric  acid  evolved,  and  there  must  not  be  in 
each  cubic  foot  of  chimney  gases  more  than  -J-  grain  of  H  CI. 

The  acid  fumes  of  sulphur  and  nitrogen  evolved  in  the  process  of  manu- 
facturing sulphuric  acid  or  sulphates,  must  not  escape  from  the  chimneys, 
so  as  to  exceed  in  each  cubic  foot  of  the  chimney  gases  what  is  equivalent 
to  four  grains  of  S  Og.  A  penalty  of  £,^0  for  the  first  offence  and  ;£^ioo 
as  a  maximum  for  subsequent  offences,  is  incurred  by  contravention  of 
this  section  (sec.  3). 

The  owner  of  every  alkali  work  is  bound  in  addition  to  use  the  best 
practicable  means  for  preventing  the  discharge  of  noxious  and  offensive 
gases  (sec.  4). 

Acid  drainage  must  not  be  allowed  to  come  in  contact  with  alkali  waste 
so  as  to  cause  a  nuisance  (sec.  5). 

Alkali  waste  must  not  be  deposited  without  using  the  best  practicable 
means  for  preventing  nuisance ;  and  after  the  deposit  of  such  waste,  the- 
best  practicable  means  for  abating  nuisance  must  be  employed  by  the 
owner,  on  receiving  a  notice  from  the  Inspector  (sec.  6  and  7). 

Sulphuric  acid  works  must  be  so  carried  on  that  the  acid  gases  of 
sulphur  and  nitrogen  evolved  in  the  manufacture,  do  not  exceed  what  is. 
equivalent  to  four  grains  of  S  O3,  in  every  cubic  foot  of  escaping  gases. 

The  owners  of  sulphuric  acid  works,  chemical  manure  works,  gas  liquor 
works,  nitric  acid  works,  sulphate  or  chloride  of  ammonia  works,  and 
chlorine  or  bleaching  powder  works,  must  use  the  best  practicable  means, 
for  preventing  the  discharge  of  offensive  gases,  the  limits  fixed  being  as 
above. 

The  Inspector,  ten  days  before  taking  action  for  a  nuisance  under  this 
Act,  must  lay  before  the  owners  a  statement  of  the  defects,  and  a  speci- 
fication of  the  best  means  for  preventing  it. 

Owners  are  liable  for  any  nuisance  produced,  unless  they  can  prove  that 
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they  have  used  all  reasonable  care,  or  that  the  offence  was  committed  by 
some  servant  without  their  knowledge,  in  which  case  the  servant  shall  be 
liable. 

All  alkali  works  must  be  registered,  and  the  I^cal  Government  Board 
appoints  Inspectors  under  this  Act.  The  Inspector  may  visit  the  works  at 
any  time,  and  may  demand  to  see  a  plan  of  the  condensing  apparatus,  but 
must  keep  it  secret.  The  Chief  Inspector  shall,  before  the  ist  March  in 
•each  year,  present  a  report  to  the  Local  Government  Board  of  the  pro- 
ceedings of  all  the  Inspectors  under  this  Act,  which  must  be  laid  before 
both  Houses  of  Parliament. 

Housing  of  the  Working:  Classes  Act,  1890.— This  Act  con- 
solidates and  amends  a  number  of  previous  Acts  bn  the  same  subject.  It 
is  applicable  throughout  the  United  Kingdom,  its  object  being  to  secure 
the  closure  and  if  necessary  the  deniolition  of  insanitary,  and  their  replace- 
ment by  sanitary,  dwellings. 

Unhealthy  Areas  are  dealt  with  in  Part  I.  of  the  Act.  It  is  the  duty  of 
the  Medical  Officer  of  Health  to  make  an  official  representation  to  his 
local  authority  when  he  finds  that  either  {a)  any  houses,  courts,  or  alleys, 
are  unfit  for  human  habitation,  or  (h)  the  narrowness,  closeness,  and  bad 
arrangement  or  the  bad  condition  of  the  streets  and  houses  or  groups  of 
houses  within  an  area,  or  the  want  of  light,  air,  ventilation,  or  proper  con- 
veniences, or  any  other  sanitary  defects,  make  the  given  area  dangerous  or 
injurious  to  the  health  of  the  inhabitants  of  the  area  or  of  their  neighbours  ; 
and  that  the  evils  connected  with  such  houses,  courts,  or  alleys,  cannot  be 
effectually  remedied  otherwise  than  by  an  improvement  scheme  for  their 
rearrangement  and  reconstruction. 

The  local  authority,  if  satisfied  of  the  truth  of  the  representation,  and  of 
the  sufficiency  of  their  resources,  are  required  to  make  a  scheme  for  the 
improvement  of  the  area  (sec.  4). 

The  Medical  Officer  of  Health  is  required  on  complaint  from  ratepayers 
to  report  on  the  condition  of  any  area  complained  of  as  being  unhealthy 
•(sec.  5), 

The  improvement  scheme  of  a  local  authority  must  provide  for  the  re- 
housing of  all  members  of  the  working  classes  displaced  by.it. 

The  scheme  requires  confirmation  by  the  Local  Government  Board,  and 
the  local  authority  must  carry  out  the  scheme  when  thus  confirmed. 

In  assessing  the  compensation  to  be  paid  to  the  owners  of  houses  within 
the  condemned  area,  deductions  are  made  for  any  state  of  defective  sani- 
tation ;  and  where  a  house  cannot  reasonably  .be  made  fit  for  human 
habitation,  only  the  value  of  the  land,  and  of  the  materials  of  the  building 
thereon  need  be  paid  (sec.  21). 

Part  II.  deals  with  Unhealthy  Dwelling- Houses,  It  lays  on  the  Medical 
Officer  of  Health  of  ever)'  district  the  duty  of  representing  to  the  local 
authority  any  dweUing-house  which  appears  to  him  in  a  state  so  dangerous 
•or  injurious  to  health  as  to  be  unfit  for  human  habitation,  and  he  may  also  be 
-called  upon  for  a  representation  on  complaint  of  householders  (sec.  30,  31). 
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The~local  authority  are  required  to  cause  to  be  made  from  time  to  time 
inspection  of  their  district,  with  a  view  to  ascertain  whether  any  dwelling- 
house  is  unfit  for  human  habitation,  and  they  must  forthwith  take  the 
necessary  proceedings,  before  a  justice,  to  obtain  a  closing  order  for  such 
dwelling-house,  on  receiving  a  representation  from  their  officer  (sec.  32). 

When  a  closing  order  has  been  made,  and  the  local  authority  is  of 
opinion  that  the  dwelling-house  has  not  been  rendered  fit  for  human 
habitation,  they  may  order  the  demolition  of  the  building,  time  being  given 
for  the  owner  to  attend  and  state  his  objections  (sec.  33). 

If  a  Medical  Officer  of  Health  finds  that  any  building  within  his 
district,  although  not  in  itself  unfit  for  human  habitation,  either  stops 
ventilation  or  otherwise  conduces  to  make  other  buildings  unfit  for  human 
habitation,  or  prevents  proper  measures  from  being  taken  to  remedy 
nuisances,  it  is  his  duty  to  represent  the  facts  to  his  local  authority,  who 
shall  order  the  demolition  of  the  obstructive  building,  after  compensating 
the  owner  (sec.  38). 

Local  authorities  may  themselves  build  dwelling-houses  for  the  working 
classes,  or  may  purchase  existing  houses,  and  make  bye-laws  for  their 
regulation. 

Public  Health  (Water)  Act,  1878.— This  act  amends  the  Public 
Health  Act  of  1875  so  far  as  it  relates  to  the  supply  of  water.  It  makes 
it  the  duty  of  every  rural  sanitary  authority  to  see  that  every  occupied 
dwelling-house  within  their  district  has  within  a  reasonable  distance  an 
available  and  sufficient  supply  of  wholesome  water. 

If  the  Medical  Officer  of  Health  or  Sanitary  Inspector  reports  that  a 
house  is  without  such  a  supply,  and  the  authority  are  of  opinion  that  the 
supply  can  be  provided  at  a  reasonable  cost,  they  shall — 

{a)  Serve  on  the  owner  a  notice  requiring  him,  within  a  specified  time, 
to  provide  a  water  supply. 

(Ji)  At  the  expiration  of  this  time,  if  the  notice  is  not  complied  with,  the 
local  authority  may  serve  another  notice  on  the  owner,  stating  that  if  the 
requirements  of  the  first  notice  are  not  complied  with  within  a  month,  they 
will  provide  such  supply,  and  recover  the  expense  from  the  owner  (sec.  3). 

The  provisions  of  this  section  are  specially  stated  not  to  exempt  the 
authority  from  the  duty  imposed  upon  them  by  the  Public  Health  Act, 
1875,  of  providing  their  district  with  a  supply  of  water  in  cases  where 
danger  arises  to  the  health  of  the  inhabitants  of  the  district  from  the  in- 
sufficiency or  unwholesomeness  of  the  existing  supply,  and  a  general 
scheme  of  supply  is  required,  and  such  supply  can  be  got  at  a  reasonable 
cost. 

It  is  not  lawful  in  any  rural  district  for  the  owner  of  any  dwelling-house, 
which  may  be  erected  after  the  date  of  the  commencement  of  this  Act,  or, 
of  any  dwelling-house  which  after  that  date  has  been  pulled  down  to  the 
ground  floor  and  rebuilt,  to  allow  the  same  to  be  occupied  without 
having  obtained  a  certificate  from  the  sanitary  authority,  that  a  sufficient 
supply  of  wholesome  water  is  available  (sec.  6). 
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It  is  the  duty  of  every  rural  sanitary  authority,  from  time  to  time,  to 
ascertain  the  condition  of  the  water  supply  within  their  district,  and  to 
take  all  the  necessar)'  steps  for  this  purpose  (sec.  7). 

The  Gas  Works  Clauses  Act,  1847,  1871.— The    authority   to 

establish  a  gas  manufactory  must  be  obtained  from  the  Board  of  Trade. 
In  order  to  obtain  this  authority,  the  undertakers  must  produce  the 
written  consent  of  the  owners  and  occupiers  of  every  dwelling-house 
within  300  yards  of  the  limits  of  the  site  on  which  it  is  proposed  to  have 
the  works. 

The  undertakers  must  provide  any  person  with  gas  whose  premises  are 
within  25  yards  of  their  mains.  They  are  required  also  to  provide  a  given 
quality  of  gas,  and  for  this  purpose  to  provide  public  testing-stations  at 
which  the  luminosity  of  the  gas  and  its  freedom  from  sulphuretted  hydrogen 
can  be  tested  by  official  gas  examiners  appointed  by  the  local  authority. 

The  Factory  and  Workshop  Acts,  1878,  1883,  and  189L— 

The  Acts  of  1878  and  1883  require  that  every  factory  shall  be  kept  clean,, 
and  free  from  effluvia  arising  from  any  drain,  water-closet,  privy,  or  urinal^ 
or  other  nuisance. 

Overcrowding,  so  as  to  be  dangerous  or  injurious  to  the  health  of  the 
persons  employed,  is  forbidden,  and  each  factory  must  be  ventilated,  so  as 
to  render  harmless,  as  far  as  practicable,  all  gases,  vapours,  dust,  or  other 
impurities  generated  in  the  process  carried  on  in  the  factory. 

The  Inspector  under  the  Act  must  give  notice  of  sanitary  defects  in 
workshops  and  factories  to  the  Local  Sanitary  Authority,  who  must  take  the 
action  required  in  respect  of  them,  under  the  law  relating  to  public  health. 

Machinery  which  is  dangerous  must  be  properly  fenced  off. 

Careful  restrictions  are  enforced  as  to  the  cleaning  of  machinery  in 
motion,  especially  in  the  case  of  young  persons  and  children. 

In  textile  factories  the  duration  of  the  employment  of  women  and  young 
persons  must  be  not  more  than  from  6  to  6  or  from  7  to  7,  on  Saturday 
until  I  or  2  p.m. ;  intervals,  amounting  to  at  least  2  hours,  being  allowed  for 
meals. 

A  young  person  (i.e,  from  14  to  18  years  old)  or  women  must  not  be 
employed  continuously  more  than  4J  hours  without  at  least  half-an-hour's 
interval  for  a  meal. 

Children  {i.e,  under  14  years  of  age)  must  only  be  employed  half-time 
each  day,  or  on  alternate  days,  but  a  child  aged  13  years  who  produces  a 
certificate  of  having  attained  such  a  standard  of  efficiency  as  to  satisfy 
the  inspector  authorised  by  the  Education  Department,  shall  be  deemed  a 
young  person  for  the  purposes  of  this  Act. 

In  non-textile  factories  practically  the  same  hours  hold  good. 

In  workshops  women  are  not  allowed  to  work  longer  than  from  6  a,m.  to 
9  p.m,  on  Saturdays  from  6  a.m.  to  7  p.m. ;  at  least  4^  hours  (2  J  on  Satur- 
day) being  allowed  for  meals. 

No  child  under  ten  years  of  age  is  allowed  to  be  employed  in  any 
factory  or  workshop  (raised  to  eleven  years  by  the  Act  of  1891). 
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A  certificate  of  age  and  physical  fitness  for  work  from  the  certifying 
surgeon  of  the  district  must  be  obtained  in  the  case  of  any  child  or  young 
person  under  16  years  before  he  is  employed  a  fortnight  in  any  factory. 

All  cases  of  accident  causing  death  or  bodily  injury  must  be  reported  to 
the  Factory  Inspector  and  to  the  certifying  Surgeon,  the  latter  of  whom 
shall  investigate  and  report  on  the  causes  of  the  accident. 

For  the  special  regulations  of  this  Act  relating  to  bakehouses,  see 
p.  40. 

The  changes  effected  in  factory  legislation  by  the  Factory  and  Work- 
shop Act  of  1 89 1  may  be  gathered  from  the  following  circular  addressed 
by  the  Local  Government  Board  to  the  Town  Councils  and  other  Urban 
Sanitary  Authorities,  Sept.  30th,  1891. 

The  Factory  and  Workshop  Act,  1891  (54  &  55  Vict.,  c  75). 

This  Act  has  been  passed  to  amend  the  law  relating  to  Factories  and  Workshops. 

The  most  important  provisions  which  it  contains,  so  far  as  it  affects  Sanitary  Author- 
ities, are  those  which  relate  to  workshops,  the  sanitary  regulation  of  which  it  places 
under  the  direct  control  of  the  sanitary  authorities,  instead  of  that  of  the  Inspector  of 
Factories.  These  provisions  will  come  into  operation  on  the  ist  of  January  next 
(section  40). 

It  is  provided  by  section  91  of  the  Public  Health  Act,  1875,  as  amended  by  section  107 
of  the  Factory  and  Workshop  Act,  1871  (41  Vict.  c.  16),  that  any  factory,  workshop,  or 
workplace  not  kept  in  a  cleanly  state,  or  not  ventilated  in  such  a  manner  as  to  render 
harmless,  as  far  as  practicable,  any  gases,  dust,  or  other  impurities  generated  in  the 
•course  of  U^e  work  carried  on  therein  that  are  a  nuisance  or  injurious  to  health,  or  so  over- 
crowded while  work  is  carried  on  as  to  be  dangerous  or  injurious  to  the  health  of  those 
employed  therein,  shall  be  deemed  to  be  a  nuisance  liable  to  be  dealt  with  summarily  in 
manner  provided  by  the  Public  Health  Act. 

Section  loi  of  the  Factory  and  Workshops  Act,  1878,  however,  directed  that  this  pro- 
vision should  not  apply  to  a  factory  or  workshop  subject  to  the  provisions  of  that  Act 
relating  to  cleanliness,  ventilation,  and  overcrowding. 

The  words  '*  or  workshops  "  in  the  last-mentioned  section  are  repealed  by  section  39  of 
the  new  Act,  and  the  effect  of  this  is  to  make  the  provision  in  section  91  of  the  Public 
Health  Act  above  referred  to  applicable  to  workshops  generally,  instead  of  only  to  those 
not  now  subject  to  the  Factory  and  Workshop  Act,  1878 ;  and  it  will  be  the  duty  of  the 
Sanitary  Authority  to  enforce  that  provision  accordingly. 

The  new  Act  also  provides  that  sections  3  and  33  of  the  Factory  and  Workshop  Act, 
1878,  which  relate  to  cleanliness,  ventilation,  and  overcrowding  in,  and  lime- washing  of, 
tfiactoriesand  workshops,  shall  cease  to  apply  to  workshops.  (Sections  3  (i)  and  39.) 
These  matters  must,  therefore,  now  be  dealt  with  under  the  Public  Health  Act  or  under 
the  powers  conferred  by  section  4  of  the  new  Act. 

That  section  provides  that  every  workshop  as  defined  by  the  Factory  and  Workshop 
Act,  1878,  including  any  workshop  conducted  on  the  system  of  not  employing  any  child, 
young  person,  or  woman  therein,  and  every  workplace  within  the  meaning  of  the  Public 
Health  Act,  1875,  shall  be  kept  free  from  efHuvia  arising  from  any  drain,  water-closet, 
•earth-closet,  privy,  urinal,  or  other  nuisance,  and  unless  it  is  so  kept  it  is  to  be  deemed  to 
be  a  nuisance  liable  to  be  dealt  with  summarily  under  the  law  relating  to  public  health. 
(Sub-section  (i).) 

The  definition  of  *'  workshop  "  in  section  93  of  the  Act  of  1878  is  too  lengthy  to  be 
inserted  here,  but  one  point  in  connection  with  it  may  be  mentioned.  The  section 
directs  that  a  place  solely  used  as  a  dwelling  shall  not  be  deemed  to  form  part  of  a  work- 
shop for  the  Act.     By  section  31  of  the  new  Act,  in  lieu  of  this  it  is  provided  that  a  room 
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solely  used  for  the  purpose  of  sleeping  therein  shall  not  be  deemed  to  form  part  of  a 
workshop  for  those  purposes. 

Section  4  also  provides  that  where,  on  the  certificate  of  a  Medical  Officer  of  Health  or 
Inspector  of  Nuisances,  it  appears  to  the  SaniUry  Authority  that  the  lime-washing, 
cleansing,  or  purifying  of  a  workshop,  or  of  any  part  of  it,  is  necessary  for  the  health  of 
the  persons  employed  therein,  the  Sanitary  Authority  shall  give  notice  to  the  owner  or 
occupier,  requiring  him  to  do  the  work  (sub-section  (2)  ) ;  and  that  if  he  fails  to  comply 
with  the  notice  within  the  time  specified  therein,  he  shall  be  liable  to  a  fine  not  exceeding 
lOJ.  for  every  day  during  which  he  continues  to  make  default,  and  the  Sanitary  Authority 
may,  if  they  think  fit,  do  the  work  themselves,  and  may  recover  from  him,  in  a  summary 
manner,  the  expenses  incurred  by  them  in  so  doing.     (Sub-section  (3).) 

For  the  purpose  of  their  duties  with  respect  to  workshops,  the  Sanitary  Authority  and 
their  officers,  without  prejudice  to  their  other  powers,  are  to  have  all  such  powers  of  en- 
try, inspection,  taking  legal  proceedings,  or  otherwise,  as  an  Inspector  of  Factories  has 
under  the  Act  of  1878.     (Section  3  (2).) 

As  regards  these  powers  attention  may  be  called  to  Part  III.  of  the  Act  of  1878,  and 
especially  to  section  68.  It  has  hitherto  been  necessary,  under  section  69  of  that  Act, 
that  in  certain  cases  the  Inspector  of  Factories  should  obtain  authority  from  a  Secretary 
of  State,  or  a  warrant  of  justices,  before  entering  a  workshop,  but  it  is  now  expressly 
provided  by  the  new  Act  that  the  powers  of  entry  conferred  by  section  68  of  the  Act  of 
1878  on  an  Inspector  of  Factories  may  be  exercised  without  the  authority  or  warrant 
required  in  certain  cases  by  section  69,  and  the  latter  section  is  repealed.  (Sections  25 
and  39.) 

The  powers  of  the  Sanitary  Authority  under  section  68  of  the  Act  of  1878  will  be  in 
addition  to  those  which  they  now  possess  under  section  102  of  the  Public  Health  Act, 

1875. 

If  any  child,  young  person,  or  woman  is  employed  in  a  workshop,  and  the  Medical 
Officer  of  the  Sanitary  Authority  becomes  aware  of  it,  section  3  (3)  of  the  new  Act 
requires  him  forthwith  to  give  notice  of  the  fact  to  the  Inspector  of  Factories  for  the  dis- 
trict. This  provision  should  be  brought  under  the  notice  of  the  Medical  Officer  of  Health 
by  the  sanitary  authority.  By  section  96  of  the  Act  of  1878,  the  term  **  child  "  is 
defined  as  meaning  a  person  under  the  age  of  14  years,  a  "young  person  *'  as  meaning  a 
person  of  the  age  of  14  years  and  under  the  age  of  18  years,  and  a  "  woman  "  as  a  woman 
of  18  years  of  age  or  upwards. 

Section  4  of  the  Factory  and  Workshop  Act,  1878,  provides  that  where  it  appears  to 
an  Inspector  of  Factories  that  any  act  or  default  in  relation  to  any  drain,  water-closet, 
earth-closet,  privy,  ash-pit,  water-supply,  nuisance,  or  other  matter  in  a  factory  or  work- 
shop is  punishable  or  remediable  under  the  law  relating  to  public  health,  but  not  under 
that  Act,  the  Inspector  shall  give  notice  to  the  sanitary  authority,  and  that  on  such 
notice  being  given  it  shall  be  the  duty  of  the  sanitary  authority  to  make  such  inquiry  and 
take  such  action  as  may  be  proper  for  the  enforcement  of  the  law.  For  the  purposes  of 
the  section,  the  Inspector  of  Factories  may  take  with  him  into  the  factory  or  workshop  a 
Medical  Officer  of  Health,  Inspector  of  Nuisances,  or  other  officer  of  the  Sanitary  Author- 
ity. The  new  Act  will  apply  this  enactment  to  workshops  conducted  on  the  system  of 
not  employing  any  child,  young  person,  or  women  therein,  and  also  to  laundries.   (Section 

2(1)-) 

The  Act  of  1 89 1  further  provides  that  where  an  Inspector  of  Factories  has  given 
notice  to  the  sanitary  authority,  under  section  4  of  the  Act  of  1878,  as  amended,  and 
proceedings  are  not  taken  within  a  reasonable  time  for  punishing  or  remedying  the  act. 
Delect,  or  default  referred  to  in  the  notice,  the  Inspector  may  take  the  like  proceedings 
for  this  purpose  as  the  Sanitary  Authority  might  have  taken.  He  will  be  entitled  to 
recover  from  the  Sanitary  Authority  all  such  expenses  as  he  may  incur  and  are  not  re- 
covered from  any  other  person,  and  have  not  been  incurred  in  any  unsuccessful  proceed- 
ings.    (Section  2  (2).) 
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Law  respecting^  Mines  {Coal  Mines  Regulations  Act,  i%t 2,— Metal- 
liferous Mines  Regulation  Acts^  1872-75). — Children  under  10  years  of 
age  and  women  or  girls  are  not  admitted  to  work  in  mines.  Boys  between 
10  and  16  are  only  admitted  under  special  restrictions.  The  owner  of  the 
mine  must  keep  an  exact  register  of  his  work-people,  with  their  name,  age, 
address,  and  hours  of  work. 

In  coal-mines  each  pit  should  have  two  shafts,  separated  by  a  thickness- 
of  at  least  10  feet  of  the  natural  strata,  and  communicating  by  a  gallery 
4  feet  wide  and  3  feet  high.  It  should  in  addition  be  provided  with  the 
necessary  appliances  for  the  descent  and  ascent  of  the  workers. 

No  wages  must  be  paid  at  a  public-house  or  other  place  for  the  sale  of 
intoxicating  drinks. 

The  ventilation  of  mines  must  be  adequate  and  uninterrupted. 

In  every  mine  in  which  inflammable  gases  have  been  found  within  twelve 
months,  a  competent  person  is  required  before  the  commencement  of  each 
day's  work  to  inspect  that  part  of  the  mine  with  a  safety-lamp,  and  report 
the  result  in  a  book  specially  kept  for  the  purpose.  Only  locked  safety- 
lamps  are  allowed  in  any  part  of  a  mine  in  which  there  is  likely  to  be  an 
accumulation  of  inflammable  gases. 

Infant  Life  Protection  Act,  1872.— It  is  unlawful  for  any  one,  with- 

out  having  her  name  and  house  registered,  to  take,  for  the  sake  of  nursing 
for  payment  for  over  24  hours,  more  than  one  infant  under  one  year  of  age 
or  two  twins. 

The  local  sanitary  authority  can  only  register  such  applicants  if  the  house 
is  in  a  sanitary  condition,  and  if  the  woman  appears  to  be  competent  to 
undertake  her  duties. 

The  keeper  should  enter  in  a  special  book  the  day  on  which  the  infant 
was  brought  to  her,  its  name,  age,  and  sex ;  the  name  and  address  of  the 
parent  or  guardian,  the  day  on  which  her  charge  ceases,  and  the  name  of 
the  person  fetching  the  infant  away. 

The  sanitary  authority  fixes  the  number  of  infants  that  each  keeper  is 
entitled  to  receive. 

The  registration  is  only  valid  for  a  year,  and  can  be  withdrawn  at  any 
time,  if  it  is  discovered  that  the  infants  are  badly  cared  for,  or  are  for  any 
reason  under  unfavourable  conditions. 

Any  death  occurring  among  the  infants  in  a  registered  house  should  be 
notified  to  the  police  within  24  hours,  in  order  that  inquiries  may  be  made. 

The  above  requirements  do  not  apply  to  parents,  nor  to  charitable  in- 
stitutions, nor  to  persons  under  the  control  of  an  association  for  protecting 
infants. 

Vaccination  Acts,  1867,  1871,  1874.— Vaccination,  which  has  been 
obligatory  since  1853,  is  under  the  control  of  the  Boards  of  Guardians. 
Public  Vaccinators  are  appointed  for  various  districts  under  each  Board,  and 
there  is  a  Vaccination  Officer^  who  looks  up  the  defaulting  parents,  in  order 
to  secure  the  vaccination  of  their  children. 

The  public  Vaccinator  must  be  a  qualified  medical  practitioner,  and  must 
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"have  received  special  instruction  in  vaccination.  He  receives  a  fee  for 
each  person  vaccinated,  this  being  paid  by  the  parochial  authorities,  not  by 
the  persons  vaccinated.  Special  grants  are  made  by  the  Local  Government 
Board  to  successful  vaccinators. 

The  public  Vaccinator  must  record  in  the  vaccination  register  the  name, 
age,  and  dwelling  of  each  infant,  the  date  of  vaccination,  the  source  of  the 
lymph,  and  the  result  of  the  operation.  This  register  is  presented  at  each 
meeting  of  the  Board  of  Guardians. 

The  subjects  vaccinated  should  be  examined  on  the  eighth  day,  and  the 
result  specially  recorded.  A  certificate  is  required  from  a  medical  practi- 
tioner if  the  infant  has  had  small-pox,  or  for  some  other  reason  cannot  be 
vaccinated. 

Every  infant  must,  unless  specially  exempted,  be  vaccinated  before 
reaching  the  age  of  three  months. 

Each  month  the  vaccination  officer  ought  to  be  supplied  with  a  list  of 
those  born  in  his  district,  and  of  those  dying  under  one  year  of  age. 

Twice  a  year  the  Vaccination  Officer  presents  a  report  to  the  Board  of 
Guardians  on  the  carrying  out  of  vaccination.  A  copy  of  this  report  is 
sent  to  thje  Local  Government  Board,  which  presents  an  annual  report  on 
the  vaccination  in  the  whole  kingdom. 

Ignorance  of  the  law  is  no  defence  on  the  part  of  the  parents.  \Vhen 
the  birth  of  the  infant  is  registered,  the  registrar  gives  the  parents  a  printed 
paper,  acquainting  them  with  the  obligation  to  have  the  infant  vaccinated, 
and  indicating  the  times  and  place  where  public  vaccination  is  carried  on. 

If  the  Vaccination  Officer  does  not  receive  either  from  the  public  Vac- 
cinator, or  from  a  private  medical  practitioner,  a  certificate  of  successful 
vaccination  within  three  months  of  the  infant's  birth,  he  inquires  into  the 
cause.  If  after  a  second  warning,  the  neglect  is  continued,  the  matter  is 
reported  to  the  Board  of  Guardians*  whose  duty  it  is  to  bring  the  offending 
parents  before  a  justice. 

The  Boards  of  Guardians,  public  Vaccinators  and  Vaccination  Officers 
are  under  the  control  of  the  Local  Government  Board,  which  rigorously 
supervises  the  carrying  out  of  the  vaccination  laws,  and  sends  special  In- 
spectors to  control  the  efficiency  of  the  vaccination. 

Measures  to  be  adopted  on  the  appearance  of  Small- Pox  in  a  locality, — The 
Vaccination  Officer  should  give  special  attention  to  the  localities  in  which 
the  infection  exists ;  the  Guardians  should  instruct  their  district  Medical 
Officers  to  give  him  the  earliest  notice  of  every  fresh  case  of  small-pox 
coming  under  their  treatment.  In  districts  where  the  compulsory  notifi- 
cation of  small-pox  is  in  force  the  Medical  Officer  of  Health  will  also  use 
every  endeavour  to  secure  the  vaccination  or  re-vaccination  of  unprotected 
persons. 

'  The  Vaccination  Officer  must  use  the  utmost  dispatch  in  securing  the 
prompt  vaccination  of  unprotected  children  in  the  infected  locality.  In 
the  case  of  unvaccinated  children  under  3  months  of  age,  he  should  urge 
the  advisability  of  not  waiting  until  the  legal  limit  of  age  is  reached. 
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He  should  also  make  it  well  known  in  infected  localities  that  the  public 
vaccinator  will  re-vaccinate  all  persons  applying  to  him  over  twelve  years 
of  age,  who  have  not  before  been  successfully  re-vaccinated. 

The  public  vaccinators  are  required  to  give  special  daily  attendances  at 
the  vaccination  station  for  the  vaccination  of  cases  of  urgency. 

As  far  as  possible,  vaccination  and  re-vaccination  should  be  at  different 
hours,  vaccination  in  urgent  cases  being  done  first 

Burial  Reg^ations. — ^The  enactments  actually  in  force  regulating 
burials  are  contained  in  old  Sanitary  Acts,  the  remaining  parts  of  which 
have  been  repealed. 

It  is  forbidden  to  make  within  an  urban  district  a  grave  within  the  walls 
of,  or  underneath  any  church  or  other  place  of  public  worship,  which  has 
been  built  since  the  31st  August,  1848.  Persons  in  charge  of  such  vaults 
or  graves  already  existing  may  be  required  by  order  of  the  Queen  in 
Council  to  take  all  necessary  steps  for  preventing  them  from  being 
dangerous  or  injurious  to  the  public  health.  For  the  protection  of  the 
public  health,  no  new  burial-ground  can  be  opened  within  any  city  or  town, 
and  burials  within  any  such  existing  burial-ground  may  be  prohibited  by 
order  of  the  Queen  in  Council. 

Where  the  vestry  of  any  parish  resolves  to  appoint  a  burial  board,  the 
local  board  may,  if  desired,  be  formed  into  a  burial  board. 

Any  urban  authority  constituted  a  burial  board  may  take  all  the  neces- 
sary steps  for  keeping  the  burial  ground  in  repair,  and  may  make  bye-laws 
for  this  purpose. 

ReSTUlations  as  to  Vessels  {Merchant  Shipping  Acts,  1854-62-67-76. 
Passengers  Act,  1855).— In  addition  to  the  enactments  of  the  Public  Health 
Act,  1875,  ships  are  required  to  fulfil  the  following  sanitary  requirements  : 

No  ship  is  allowed  to  carry  under  its  poop  or  upper  passenger  deck 
more  than  i  adult  to  every  15  clear  superficial  feet  allotted  to  their  use; 
or,  on  the  lower  passenger  deck,  more  than  i  adult  to  every  18  superficial 
feet  provided  that  if  the  height  is  less  than  7  feet,  or  if  the  apertures  are 
less  than  3  square  feet  to  every  100  superficial  feet  of  the  lower  passenger 
deck,  there  shall  only  be  one  adult  to  every  25  superficial  feet.  No  ship  is 
allowed  to  carry  on  the  whole  more  than  i  adult  to  every  5  superficial  feet 
clear  for  exercise  on  the  upper  deck  K)r  poop. 

There  must  not  be  more  than  2  tiers  of  berths  on  any  one  deck  on  a 
passenger  ship,  and  there  must  be  at  least  6  inches  between  the  floor  of 
the  berth  and  the  deck  beneath. 

There  must  be  a  space  of  at  least  2  feet  6  inches  between  each  tier  of 
berths.  No  part  of  any  berth  is  allowed  to  be  within  9  inches  of  any  water- 
closet. 

Single  men  must  be  berthed  in  separate  compartments. 

No  passenger  vessel  can  be  launched  without  having  been  first  officially 
declared  fit  for  navigation,  and  the  maximum  number  of  passengers  fixed. 

The  number  of  persons  who  may  be  lodged  in  the  forecastle  should  be 
indicated  over  the  entrance  to  it. 

K 
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The  ventilation  of  vessels  should  be  sufficient ;  and  no  nuisance  should 
be  allowed  from  emanations  of  bilge-water  or  of  cargo. 

The  selling  of  ardent  spirits  on  board  is  forbidden. 

The  drinking  water  should  be  of  good  quality,  and  sufficient  in  amount 

On  long  voyages  each  person  on  merchant  vessels  must  drink  a  daily 
allowance  of  lime-juice.  Every  vessel  must  be  provisioned  with  bread, 
flour,  rice,  potatoes,  fresh  and  preserved  meat,  lime-juice,  tea,  sugar, 
mustard,  pepper,  vinegar,  salt,  butter,  fat,  and  dried  raisins. 

The  officers  of  the  Board  of  Trade  are  required  to  see  that  these  regula- 
tions are  carried  out 

On  every  passenger  vessel  there  should  be  at  least  two  properly  arranged 
water-closets. 

Every  vessel  should  have  sufficient  space  allotted  as  a  hospital. 

Every  passenger  vessel  must  carry  a  medical  man,  when  it  is  going  on  a 
voyage  whose  estimated  duration  exceeds  80  days  in  the  case  of  a  sailing 
vessel,  or  45  days  in  the  case  of  a  steamer,  when  the  number  of  passengers 
exceeds  50 ;  and  in  any  voyage  exceeding  a  day  in  length  when  the  pas- 
sengers exceed  300. 

In  the  absence  of  a  doctor,  instructions  are  given  for  the  captain's  guid- 
ance in  cases  of  sickness.  In  these  instructions  captains  are  required  to 
destroy  the  clothing  and  bedding  of  cholera  patients  before  the  ship  enters 
an  English  port. 

Where  ships  possess  a  doctor,  it  should  be  his  duty  not  only  to  attend 
to  the  sick,  but  also  to  supervise  and  regulate  the  hygiene  of  the  ship. 

The  Canal  Boats  Act,  1877  and  1884.— No  canal  boat  can  be  used 
as  a  dwelling  unless  registered  in  accordance  with  this  Act  (Sect.  i).  The 
Local  Government  Board  are  required  to  make  regulations  for  registration, 
fixing  the  number  of  persons,  promoting  cleanliness,  and  preventing  in- 
fectious diseases  in  such  boats  (sec.  2). 

Power  is  given  to  sanitary  authorities  to  cause  inspection  to  be  made  of 
canal-boats  (sec.  5). 

The  following  are  the  chief  sanitary  regulations  of  the  Local  Government 
Board  now  in  force  under  the  Canal  Boats  Act. 

Before  being  registered,  a  canal  boat  must  fulfil  the  following  among 
other  conditions : — 

(a)  The  interior '  of  any  after-cabin  intended  to  be  used  as  a  dwelling, 
shall  contain  not  less  than  180  cubic  feet  of  free  air-space,  and  of  any  fore- 
cabin  not  less  than  80  cubic  feet  of  free  air-space. 

(b)  Every  cabin  intended  to  be  used  as  a  dwelling  must  have  sufficient 
means  of  ventilation  independent  of  doors. 

Not  less  than  60  cubic  feet  of  air-space  must  be  allowed  for  every  per- 
son over  the  age  of  12  years,  and  40  cubic  feet  under  12. 

A  cabin  used  as  a  sleeping  apartment  by  a  husband  and  wife,  must  not 
at  the  same  time  be  occupied  by  any  girl  above  the  age  of  12,  or  any 
boy  above  the  age  of  14  years. 

Bilge-water  must  be  pumped  out  so  as  to  prevent  any  accumulation. 
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The  cabins  must  be  kept  in  a  cleanly  and  habitable  condition. 

When  any  person  on  a  canal  boat  is  suffering  from  an  infectious  disease, 
the  master  of  the  boat  shall  inform  the  local  sanitary  authority  of  the 
fact  Where  a  canal  boat  has  been  detained  for  disinfection  and  cleans- 
ing, the  Medical  Officer  of  Health  must  supply  to  the  master  of  the  boat  be- 
fore it  is  allowed  to  leave,  a  certificate  that  this  has  been  duly  carried  out. 

The  Prisons  Act,  1866. — In  everything  relating  to  the  hygiene  of 
prisons,  England  has,  in  most  respects,  advanced  beyond  other  nations,  the 
only  State  which  can  compare  with  it  on  this  score  being  Belgium. 

It  is  to  the  great  English  philanthropist,  John  Howard,  that  the  honour 
belongs  of  having,  towards  the  end  of  last  century,  prepared  the  way  for 
a  more  humane  prison  system,  by  making  known  the  enormous  mortality 
among  prisoners,  and  pointing  out  its  causes. 

There  are  in  England  three  kinds  of  prisons  :  prisons  for  the  towns, 
counties  and  the  State.  In  the  last  are  detained  persons  condemned  to 
the  heaviest  penalitiefs.  At  the  beginning,  prisoners  are  isolated ;  after- 
wards they  are  permitted  to  take  part  in  general  work. 

Those  undergoing  the  cell  discipline  are  occupied  in  weaving  cloth  for 
the  prisoners'  clothes,  in  making  carpets,  baskets,  etc.  The  work  done  in 
common  is  in  the  State  wood  yards  and  quarries,  or  consists  in  levelling 
land,  or  making  new  roads,  etc. 

The  food  is  confined  to  what  is  strictly  necessary.  In  former  times 
prisoners  were  permitted  to  procure  for  themselves  food  and  enjoyments 
beyond  the  prison  regime ;  but  this  is  now  forbidden. 

The  amount  of  nutriment  contained  in  prison  diets  for  persons  under- 
going more  than  four  months'  imprisonment,  is  shown  in  the  following 
tables  (given  by  B.  Yeo) : — 


Albuminates  . 
Fats  .... 
Carbo-hydrates 
Salts      .     .     . 


For  Men  without  Hard 
Labour  and  Women. 


For  Men  with  Hard 
Labour. 


oz.s.        grammes. 
3  23  or    91-5 
I -00  ,,    2835 

15  57  »  440*0 
1-27  „    3600 


ozs.      grammes. 
409  or  H6'0 

1*30  „     37*0 

2017  „  572-0 

1*55  ..     44'0 


Each  prison  has  its  governor  and  doctor,  who  control  the  order  and  good 
behaviour,  the  ventilation,  and  warming  of  the  prison,  and  the  preparation 
of  food,  etc. 

Registration  Acts,  1836»  1874.— The  law  of  1836  contains  the 
regulations  organizing  a  general  register  office  of  births,  deaths,  and  mar- 
riages, and  its  local  branches. 

In  accordance  with  this  law,  the  country  is  divided  into  registration  dis- 
tricts, each  sub-divided  into  sub-districts.  Every  rural  or  urban  district 
has  a  registrar^  paid  by  the  board  of  guardians,  with  local  registrars  under 
iiim. 

The  father  or  mother  of  a  child  must  give  notice  to  the  registrar  within 
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42  days  of  its  birth,  and  sign  the  register  in  his  presence.  If  no  notice  has 
been  given  within  42  days,  the  registrar  may,  by  notice  in  writing,  require 
any  medical  man  or  other  person  present  at  the  birth  to  attend  at  his  office 
and  give  the  necessary  information. 

The  following  regulations  are  in  force  for  the  registration  of  deaths : — 

It  is  obligatory  on  the  parents  of  the  deceased  to  give  to  the  registrar 
information  of  the  death  within  five  days  of  its  occurrence ;  or  in  their 
default,  the  same  obligation  devolves  upon  the  nearest  relatives  of  the 
deceased  or  other  persons  present  at  the  death,  or  in  attendance  during  the 
last  illness.  Failing  these,  the  obligation  rests  upon  a  medical  man  who 
has  been  present  at  the  death,  to  give  information  to  the  best  of  his  know- 
ledge and  belief  of  the  facts  concerning  the  death  to  be  registered. 

Usually  the  medical  practitioner's  duty  ceases  when  he  has  signed  and 
given  to  some  person  required  to  give  information  concerning  the  death, 
a  certificate,  stating,  to  the  best  of  his  knowledge  and  belief,  the  name  and 
age  of  the  deceased,  the  date  of  death,  the  duration  of  the  malady  and 
cause  of  death.  A  penalty  of  40^.  may  be  inflicted  on  a  practitioner,  who, 
after  having  been  in  attendance  during  the  last  illness  of  the  deceased, 
refuses  or  fails  to  give  such  a  certificate.  A  penalty  is  also  incurred  for 
making  a  false  certificate  to  the  registrar. 

If  the  cause  of  death  is  doubtful,  or  if  no  medical  man  has  attended 
the  deceased,  or  can  certify  as  to  the  cause  of  death,  it  is  the  duty  of  the 
registrar  to  communicate  the  facts  to  the  coroner^  who  will  decide  whether 
an  inquest  is  necessary. 

The  registrar  transmits  a  weekly  return  of  the  deaths  within  the  district 
to  the  local  sanitary  authority,  and  is  required  to  furnish  an  immediate 
return  of  deaths  from  contagious  diseases  or  diarrhoea ;  being  paid  a  sum 
of  2d.  for  each  death,  a  return  of  which  is  thus  made. 

The  following  Acts  of  Parliament  of  hygienic  importance  have  been 
passed  in  1889-91. 

The  Infectious  Disease  (Notification)  Act,  1889.— This  Act  is 

unfortunately  an  "  adoptive "  one,  by  vote  of  the  Local  Authorities,  after 
public  notice  has  been  given  ;  but  already  five-sixths  of  the  population  of 
England  and  Wales  have  adopted  it,  and  there  is  reason  to  believe  that  it 
will  be  shortly  made  compulsory  throughout  the  country.  London  was 
excepted  from  the  "  adoptive  "  scope  of  the  Act,  it  coming  into  force  in 
the  Metropolis  as  soon  as  the  Act  became  law.  The  obligation  to  notify 
each  case  of  infectious  disease  rests  on  both  the  householder  and  the 
medical  practitioner,  but  usually  the  latter  alone  notifies.  The  fact  that 
the  householder  is  also  responsible  prevents  him  from  evading  the  re- 
sponsibility of  notification  by  not  calling  in  a  doctor. 

Each  medical  practitioner  attending  on  or  called  in  to  visit  a  patient,  on 
becoming  aware  that  the  patient  is  suffering  from  an  infectious  disease  to 
which  the  Act  applies,  must,  in  the  following  cases,  forthwith  send  to  the 
Medical  Officer  of  Health  for  the  District  a  certificate  in  the  form  pre- 
scribed by  the  Local  Government  Board  (sections  3,  4) :— 
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The  Infectious  Disease  (Notification)  Act,  1889. 

Certificate  of  Medical  Practitioner. 

To  the  Medical  Officer  of  Health, 

I  hereby  certify  and  declare  that  in  my  opinion  (a)  an  inmate  of  (b) 

is  suffering  from  {c)  Dated  the  day  of  189 

(Signed)  Medical  Practitioner. 

N.B. — This  Certificate  must  (under  a  penalty  not  exceeding  forty  shillings)  be  sent  to 
the  Medical  Officer  of  Health  forthwith  on  the  Medical  Practitioner  attending  on  or 
called  in  to  visit  the  patient  becoming  aware  that  the  patient  is  suffering  from  an 
infectious  disease  to  which  the  Act  applies ;  namely,  any  of  the  following  diseases : 
Small-pox,  cholera,  diphtheria,  membranous  croup,  erysipelas,  the  disease  known  as 
scarlatina  or  scarlet  fever,  and  the  fevers  known  by  any  of  the  following  names  :  typhus, . 
typhoid,  enteric,  relapsing,  continued  or  puerperal,  and  also  any  infectious  disease  to 
which  the  Act  has  been  applied  by  the  Local  Authority  in  manner  provided  by  the  Act. 

(a)  Name  in  full  of  person  suffering  from  disease. 

{b")  Number  or  name  of  the  house,  and  name  of  the  street  or  road  and  parish  or  place 
where  person  is  resident.  In  the  case  of  a  ship,  boat,  teqt,  van,  shed,  or  other  similar 
structure,  the  name  or  description  of  the  dwelling,  and  the  name  of  the  place  where  it  is 
situate  should  be  given. 

(r)  Name  of  disease. 

The  certificate  is  to  be  given  in  respect  of  a  case  of  infectious  disease  to 
which  the  Act  applies  occurring  in  any  building,  not  belonging  to  Her 
Majesty,  used  for  human  habitation,  unless  such  building  is  a  hospital  in 
which  persons  suffering  from  an  infectious  disease  are  received  (section  3 
(i)  )  ;  and  also  in  a  case  occurring  in  any  ship,  vessel,  or  boat  not  belong- 
ing to  Her  Majesty  or  to  a  foreign  Government,  or  in  any  tent,  van,  shed 
or  similar  structure  used  for  human  habitation  and  not  belonging  to  Her 
Majesty,  in  like  manner  as  nearly  as  may  be  as  if  it  were  a  building  (sections 
13  and  15). 

The  penalty  for  default  in  sending  the  certificate  is  a  fine  not  exceeding 
40X.  (section  3). 

The  forms  of  certificates  are  supplied  gratuitously  by  the  Local  Authority, 
who  also  pay  for  every  certificate  sent  by  a  medical  practitioner  in  accor- 
dance with  the  requirements  of  the  Act  a  fee  of  2s,  6d.  if  the  case  occurs 
in  the  course  of  his  private  practice,  or  a  fee  of  is,  if  the  certificate  is  given 
in  respect  of  a  case  occurring  in  his  practice  as  Medical  OflScer  of  any  public 
body  or  institution  (section  4  (2)  ). 

A  certificate  may  be  sent  to  the  Medical  Officer  of  Health  by  being 
delivered  to  the  officer  or  being  left  at  his  office  or  residence,  or  may  be 
sent  by  post  addressed  to  him  (section  8  (2) ). 

The  infectious  diseases  to  which  the  Act  applies  are  the  following 
diseases,  namely : — smallpox,  cholera,  diphtheria,  membranous  croup, 
erysipelas,  the  disease  known  as  scarlatina  or  scarlet  fever,  and  the  fevers 
known  by  any  of  the  following  names  :  typhus,  typhoid,  enteric,  relapsing, 
continued,  or  puerperal,  and  also  any  infectious  disease  to  which  the  Act 
has  been  applied  by  the  Local  Authority  in  manner  provided  by  the  Act 
(section  6). 

The  Local  Authority  may,  by  resolution,  add  any  other  infectious  disease 
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either  temporarily  or  permanently  to  the  above  list ;  but  there  is  no  power  to 
rescind  the  adoption  of  the  Act,  so  far  as  it  applies  to  the  above-  named 
diseases. 

The  Infeetious  Disease  (Prevention)  Act,  1890.— This  Act,  like 

the  Infectious  Disease  (Notification)  Act,  is  unfortunately  an  "  adoptive  " 
Act,  with  the  exception  of  London,  in  which  it  came  into  force  in  Decem- 
ber, 1890.  In  other  sanitary  districts  it  only  comes  into  force  after  being 
formally  adopted  by  the  local  authority. 

Increased  control  over  milk  supply  is  given  in  sec.  4,  which  enacts 
that  if  the  Medical  Officer  of  Health  is  in  possession  of  evidence  that  any 
person  in  the  district  is  suffering  from  infectious  disease  attributable  to 
milk  supplied  from  a  dairy  within  or  without  the  district,  or  that  the  con- 
sumption of  milk  from  such  dairy  is  likely  to  cause  infectious  disease  to 
any  person  residing  in  the  district,  such  officer  shall,  after  receiving  the 
authority  of  a  justice  for  this  purpose,  have  power  to  inspect  the  dairy  in 
question,  and  if  accompanied  by  a  veterinary  surgeon,  to  inspect  the  ani- 
mals in  it.  If  on  such  inspection  the  Medical  Officer  of  Health  is  of 
opinion  that  infectious  disease  is  caused  from  consumption  of  the  milk  sup- 
plied therefrom,  he  shall  report  thereon  to  the  local  authority,  who  shall 
give  notice  to  the  dairyman  to  appear  before  them,  and  to  show  cause  why 
an  order  should  not  be  made  requiring  him  to  discontinue  supplying  the 
milk.  If  in  the  opinion  of  the  local  authority  he  fails  to  show  such  cause, 
the  order  may  be  made,  and  shall  hold  good  until  they  are  satisfied  that 
the  cause  of  infection  has  been  removed. 

Sections  5  and  6  give  increased  powers  of  disinfection  to  the  officers  of 
the  local  authority.  It  is  now  generally  admitted  that  domestic  disinfec- 
tion is  of  a  most  unsatisfactory  character ;  by  section  6,  power  is  given  to 
remove  bedding,  etc.,  for  the  purpose  of  disinfection  by  the  local  authority 
and  at  the  cost  of  the  latter. 

It  is  forbidden  to  retain  the  body  of  any  person  who  has  died  of  any 
infectious  disease  elsewhere  than  in  a  public  mortuary,  or  in  a  room  not 
used  as  a  dwelling-place,  sleeping-place,  or  work-room,  longer  than  forty- 
eight  hours  (sec.  8). 

The  bodies  of  persons  dying  of  infectious  diseases  in  hospitals  are  only 
allowed  to  be  removed  for  the  purpose  of  being  forthwith  buried  (sec.  9). 

By  order  of  a  justice  of  the  peace,  any  person  suffering  from  infectious 
disease,  and  then  in  a  hospital  for  infectious  disease,  may,  although  unwill- 
ing, be  detained  there  until  free  from  infection,  if  it  can  be  shown  that  he 
is  without  proper  means  of  isolation  and  lodging  elsewhere  (sec.  12). 

The  throwing  of  infectious  rubbish  into  ash-pits,  etc.,  is  forbidden  (sec  13). 

The  local  authority  is  required  to  provide  free  temporary  shelter  with  the 
necessary  attendance  to  the  members  of  any  family  who  have  been  com- 
pelled to  leave  their  houses  to  enable  them  to  be  disinfected  by  the  local 
authority  (sec.  15). 

The  Public  Health  Amendment  Act,  1890.— This  Act,  like  the 

last,  is  "  adoptive,*'  but  does  not  apply  to  the  metropolis.     It  contains 
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enactments  forbidding  the  discharge  of  injurious  matters  into  the  sewers  ; 
as  also  of  chemical  refuse,  waste  steam,  hot  liquids,  etc.,  if  it  can  be  shown 
that  these  cause  a  nuisance  or  are  injurious  to  health  (sec.  16,  17). 

It  also  gives  power  to  regulate  sanitary  conveniences  for  public  accommo- 
dation (sec.  20),  gives  provisions  for  sanitary  conveniences  used  in  common 
by  the  occupiers  of  two  or  more  dwelling-houses  (sec.  21),  and  for  manu- 
factories or  workshops  (sec.  22). 

It  empowers  urban  authorities  to  make  bye-laws  with  respect  to  the 
following  matters,  in  addition  to  those  enumerated  in  the  Public  Health 
Act ;  {a)  for  keeping  water-closets  supplied  with  sufficient  water  for  flush- 
ing ;  (b)  the  structure  of  floors,  hearths,  and  staircases,  and  the  height  of 
dwelling- rooms  ;  (c)  the  paving  of  yards  and  open  spaces  about  houses  ;  (d) 
the  provision  in  connection  with  new  houses  of  secondary  means  of  access 
for  the  removal  of  house-refuse,  etc.  (sec.  23). 

Rooms  over  privies,  middens,  or  ash-pits,  are  r^ot  allowed  to  be  used  as 
dwelling  or  sleeping  rooms  (sec.  24). 

It  is  not  lawful  to  erect  a  new  building  on  any  ground  filled  up  with 
offensive  matter,  unless  the  latter  is  removed  by  excavation,  or  has  become 
innocuous  (sec.  25). 

Urban  authorities  may  make  bye-laws  (a)  for  prescribing  the  times  for  the 
removal  through  the  streets  of  off*ensive  or  noxious  matters  or  liquids ;  (b) 
for  providing  that  the  vessels  or  carts  employed  shall  be  properly  con- 
structed and  covered  (sec.  26). 

The  section  of  the  Public  Health  Act  relating  to  unsound  meat  (p.  30 
is  made  to  apply  to  articles  which  have  been  already  sold  (sec.  28). 

The  occupier  of  any  registered  slaughter-house  who  is  convicted  of 
having  sold  or  had  for  sale  unsound  or  diseased  meat,  may  have  his  licence 
revoked  by  a  court  of  summary  jurisdiction  (sec.  31). 

Customs  and  Inland  Revenue  Act,  1890  and  1891.— Sec.  4  of 

the  Act  of  1890  provides  that — 

"  The  anessment  to  inhabited  house  duty  of  any  house  originalty  buiH  or  adapted  by 
additions  or  alterations  and  used  for  the  sole  purpose  of  providing  separate  dwellings 
farpersofis  at  rents  not  exceeding  for  each  dwelling  the  rate  of  seven  shillings  and  sixpence 
a  week,  and  occupied  wholly  by  persons  paying  such  rents,  shall  be  discharged  "  by  the 
Commissioners  acting  in  the  execution  of  the  Acts  relating  to  the  inhabited  house  duties, 
if  a  certificate  is  produced  to  them  to  the  effect  that  the  house  is  so  constructed  as  to 
afibrd  suitable  accommodation  for  each  of  the  families  or  persons  inhabiting  it,  and  that 
due  provision  is  made  for  their  sanitary  requirements.  The  certificate  is  to  be  obtained 
from  the  Medical  Officer  of  Health  for  the  district  in  which  the  house  is  situate,  or  from 
some  other  legally  qualified  medical  practitioner  having  the  qualification  required  for  the 
office  of  Medical  Officer  of  Health  of  the  district,  and  appointed  as  provided  by  the 
section.  The  section  makes  it  the  duty  of  the  Medical  Officer  of  Health,  on  request  by 
the  person  who  would  be  liable  to  pay  the  house  duty  on  any  house  in  the  district,  if  the 
duty  were  not  discharged  by  the  Commissioners,  to  examine  the  house  for  the  purpose  of 
ascertaining  whether  a  certificate  can  properly  be  given ;  and  if  the  house  is  constructed 
so  as  to  afford  suitable  accommodation  for  each  of  the  families  or  persons  inhabiting  it, 
and  due  provision  is  made  for  their  sanitary  requirements,  the  Medical  Officer  is  to  certify 
the  same  accordingly. 

By  section  4  of  the  Customs  and  Inland  Revenue  Act,  1891,  this  enactment  is  amended 
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by  the  substitution  of  the  words  "where  the  annual  value  of  each  dwelling  shall  not 
amount  to  ;£'20,"  for  the  words  "  for  persons  at  rents  not  exceeding  for  each  dwellini; 
the  rate  of  seven  shillings  and  sixpence  a  week,  and  occupied  only  by  persons  paying  such 
rents. " 

Section  4  of  the  Act  of  1891  further  provides  that  in  the  case  of  any  house  originally 
built,  or  adapted  by  additions  or  alterations,  and  used,  so  far  as  the  same  is  used  as  a 
dwelling-house,  for  the  sole  purpose  of  providing  separate  dwellings  at  an  annual  value 
not  exceeding  £^0  for  each  dwelling,  the  Commissioneis  acting  in  the  execution  of  the 
Acts  relating  to  inhabited  house  duties  shall,  upon  production  of  such  a  certificate  as  is 
mentioned  in  sub-section  2  of  section  26  of  the  Act  of  1890,  grant  relief  by  confining 
the  assessment  to  the  annual  value  of  the  house,  exclusive  of  every  dwelling  therein  of 
an  annual  value  below  £20  (if  any),  and  by  reducing  the  rate  of  duty  to  threepence. 

'i'he  provisions  in  the  sub-section  referred  to  in  relation  to  the  certificate  of  the 
Medical  Officer  of  Health  or  other  medical  practitioner,  are  made  applicable  to  a  certifi- 
cate to  be  produced  under  Section  4  of  the  Act  of  189 1. 

The  Public  Health  (London)  Act.— This  Act,  passed  in  1891,  con- 
solidates and  amends  the  laws  relating  to  public  health  in  the  metropolis, 
thus  doing  away  with  the  confusion  arising  from  the  numerous  sanitary 
Acts  previously  in  force,  and  assimilating  the  sanitary  enactments  of  the 
metropolis  to  those  of  the  rest  of  England  and  Wales,  with  some  additions 
and  amendations.  The  Infectious  Disease  (Notification)  Act  and  the 
Infectious  Disease  (Prevention)  Act  are  incorporated  in  the  Public  Health 
(London)  Act. 

Sec.  I  makes  it  the  duty  of  the  sanitary  authority  to  cause  inspection  of 
the  district  to  be  made  for  the  detection  of  nuisances,  and  along  with  sec  40 
gives  the  necessary  power  of  entry  to  premises  for  the  purpose  of  the  AcL 

Sec.  2  enumerates  the  nuisances  which  may  be  abated  summarily,  and 
includes  in  this  list  premises  without  a  proper  water  supply,  and  workshops 
which  are  defective  as  to  cleanliness,  ventilation,  and  overcrowding. 

Under  the  Public  Health  Act,  1875,  the  words  are  "a  nuisance  or 
injurious  to  health."  In  the  Act  of  1891  for  London,  "^r  dangerous^  \s 
added  to  these  words,  thus  doing  away  with  the  necessity  in  any  case  of 
proving  that  ill  effects  have  resulted. 

By  sec.  3  information  as  to  a  nuisance  may  be  given  not  only  by  persons 
aggrieved  tliereby,  but  by  any  person,  and  it  is  also  made  the  duty  of  every 
officer  of  the  local  authority  and  every  relieving  officer  to  give  such  infor- 
mation. 

By  sec.  5  on  non-compliance  with  a  notice  for  the  abatement  of  any 
nuisance,  the  court  of  summary  jurisdiction  may,  on  complaint,  make 
either  {a)  an  abatement  order,  or  {b)  a  prohibition  order,  prohibiting  the 
recurrence  of  the  nuisance,  or  (c)  a  closing  order  prohibiting  a  dwelling- 
house  from  being  used  for  human  habitation,  where  it  is  proved  that  by 
reason  of  a  nuisance  a  house  is  unfit  for  human  habitation. 

Any  person  damaging  or  destroying  any  drain,  water-closet,  or  water- 
supply  apparatus,  is  liable  to  a  fine  of  ^5  (sec.  15). 

It  is  compulsory  on  the  sanitary  authorities  and  County  Council  to 
make  bye-laws  for  cleansing  streets  and  prevention  of  nuisances  from 
rubbish,  offal,  etc.,  and  as  to  the  paving  of  open  spaces  about  houses ;  and 
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on  the  County  Council  to  make  bye-laws  for  the  removal  of  filth,  etc.,  in 
properly  covered  vessels,  and  as  to  the  filling  up  of  cesspools,  etc. 

The  petty  sessional  court  may  prohibit  the  using  of  a  place  for  the  keep- 
ing of  any  animal,  if  it  is  proved  to  the  satisfaction  of  the  court  that  the 
place  is  unfit  for  this  purpose  (sec.  18). 

By  sec.  22  the  removal  of  house  refuse  and  street  refuse  is  placed  in  the 
same  category  as  offensive  trades  under  private  control,  and  the  sanitary 
Authority  are  liable  to  be  proceeded  against  for  any  infringement  of  the 
bye-laws  made  by  the  County  Council  in  this  behalf 

The  control  of  smoke  nuisances  and  of  bakehouses  is  vested  in  the  local 
authorities ;  the  registration  and  regulation  of  dairies  and  cowsheds  being 
placed  under  the  control  of  the  County  Council  (sec.  23-28). 

It  is  made  the  duty  of  the  sanitary  authority  not  only  to  keep  the  streets 
swept  and  cleansed,  but  also  to  secure  the  regular  periodical  removal  of 
house  refuse.  If  after  forty-eight  hours'  written  notice,  when  the  house 
refuse  has  not  been  removed  from  any  premises  at  the  proper  period,  the 
sanitary  authority  fail  without  reasonable  cause  to  comply  with  this  notice, 
they  are  liable  to  a  fine  not  exceeding  ;)^2o  (sec.  29,  30). 

Sec.  48  constitutes  a  dwelling-house  without  a  proper  supply  of  water 
unfit  for  habitation ;  and  by  sec.  49  makes  any  water  company  liable  to 
a  penalty  of  ;^io  if  within  twenty-four  hours  after  cutting  off  the  water 
supply  to  any  house  for  non-payment  of  water-rates  they  do  not  give  notice 
to  the  sanitary  authority.  Every  sanitary  authority  is  required  to  make 
bye-laws  for  the  cleansing  of  receptacles  for  storage  of  water  for  drinking 
or  domestic  purposes. 

The  clauses  relating  to  the  notification  of  infectious  diseases  (sec.  55-57) 
inake  it  compulsory  on  Medical  Officers  of  Health  to  send  a  copy  of  the 
certificate  within  twelve  hours  to  the  head  teacher  of  the  school  attended 
by  the  patient  (if  a  child),  or  by  any  child  who  is  an  inmate  of  the  same 
house  as  the  patient. 

Sec.  58  to  81  re-enact  the  chief  provisions  of  the  Infectious  Disease 
(Prevention)  Act,  1890,  with  the  addition  that  the  provisions  by  the  sanitary 
authority  of  disinfecting  apparatus  and  carriages  for  conveying  infected 
materials  free  of  charge  is  made  compulsory  on  them. 

Every  sanitary  authority  is  required  to  provide  and  fit  up  a  public 
mortuary ;  and  it  is  made  compulsory  on  the  County  Council  to  provide 
places  for  the  holding  of  inquests  (sec.  88-93). 

Sec  96-98  transfer  the  duty  of  discovering  and  dealing  with  underground 
rooms  used  as  dwellings  to  the  Sanitary  Authorities,  and  makes  the  require- 
ments in  regard  to  them  much  more  stringent. 

The  Medical  Officer  of  Health  appointed  under  this  Act  is  required  to 
reside  in  his  district,  or  within  a  mile  of  its  boundary.  If  the  sanitary 
authority  fail  to  appoint  an  adequate  number  of  Sanitary  Inspectors,  the 
Local  Government  Board  may,  at  the  complaint  of  the  County  Council, 
direct  the  Sanitary  Authority  to  appoint  such  additional  Inspectors,  and 
pay  such  remuneration  as  they  may  direct  (sec.  106-109). 


CHAPTER   III. 

SANITARY   REGULATIONS. 

Memoranda  and  Regulations  on  Sanitary  Matters. — Regulations  as  to  Hospitals. — 
Ambulances. — Rules  for  Hospitals  for  Infectious  Diseases. — Memorandum  on  the 
proceedings  advisable  in  places  attacked  or  threatened  by  Epidemic  Disease. — 
Suggestions  of  the  Society  of  Medical  Officers  of  Health  as  to  precautions  against 
the  Spread  of  Infectious  Diseases. — Bye-laws  on  the  Cleansing  of  Footways,  Removal 
of  House  Refuse,  and  Cleansing  of  Earth-closets,  Privies,  Ashpits,  and  Cesspools. — 
Bye-laws  on  the  Prevention  of  Nuisances  from  Snow,  Filth,  Dust,  etc.,  and  the 
Keeping  of  Animals. — Bye-laws  as  to  New  Streets  and  Buildings  ;  Streets  ;  fVa/ls, 
Foundatums  and  Chimneys  ;  Open  space  about  Buildings  and  Ventilation  ;  Drainage 
of  Buildings;  Water-closet;  Earth-closets ;  Privies;  Ashpits;  Cesspools ;  Houses 
Unfit  for  Human  Habitation  ;  Control  of  the  Erection  of  New  -fl5>«x«f. —Bye-laws  as 
to  Common  Lodging- Houses  ;  Seamen's  Lodging- Houses. — Slaughter- Houses. 

Memoranda  and  Reffulatlons  on  Sanitary  Matters.— Local . 

authorities  have,  as  we  have  already  seen,  the  power  to  make  bye-laws  on 
various  sanitary  matters,  which  must  be  first  submitted  to  the  Local  Govern- 
ment Board.  In  order  to  secure  that  these  shall  possess  a  certain  amount 
of  uniformity,  and  to  help  local  authorities,  the  Local  Government  Board 
have  drawn  up  a  set  of  model  bye-iaws  prepared  by  distinguished  specialists; 
and  have  also  issued  various  memorctnda  on  various  points  of  legislation 
and  administration.  The  regulations  as  to  new  bi>ildings  and  the  paving 
of  streets,  for  instance,  were  prepared  by  the  Royal  Institute  of  British 
Architects.  In  the  following  pages  will  be  found  a  summary  of  these 
model  bye-laws  and  memoranda. 

Regulations  as  to  Hospitals  {^Memorandum  on  Hospital  Accommoda- 
tion.  Report  of  the  Royal  Commission  on  Cubic  Space  in  Workhouses), — 
Means  for  separating  the  sick  from  the  healthy  should  always  be  provided. 
\Vhen  two  contagious  diseases  break  out  at  the  same  time,  they  should 
each  be  separately  isolated. 

In  towns,  and  for  several  villages  of  smaller  size,  there  should  be  provided 
at  least  two  special  wards  with  four  beds  in  each,  in  order  that  the  sick 
may  be  isolated  from  the  commencement  Such  a  very  small  infirmary 
would  be  very  valuable  for  arresting  the  progress  of  an  epidemic 

Fig.  I  represents  a  very  simple  type  of  hospital,  having  one  ward  for  each 
sex,  with  the  necessary  annexa.  This  plan  accompanies  the  memorandum 
of  the  Local  Government  Board. 

Fig.  2  represents  two  sections  of  the  same  building,  the  one  to  the  left 
having  simple  walls  and  serving  for  summer  rooms ;  the  one  to  the  right 
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Fig.  I. — Elevation  and  Plan  of  a  Small  Hospital. 

«  

{Scale  shown  in  English  feet, ) 

A.  Small  separate  apartment  B.  Passage  connecting  the  two  wards.  C.  Stove. 
D.  Store-room.  E.  Bath-room.  F.  Water-closets.  G.  Lavatories.  H. 
Covered  way.  J.  Coal-house.  K.  Kitchen.  L.  Space  for  additional 
buildings  if  required. 


Fig.  2.— Vertical  Sections  through  the  same  Hospital. 

[Scale  in  English  feet,) 
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having  double  walls  is  a  permanent  structure.  At  the  base  of  the  external 
walls  are  openings  for  the  admission  of  fresh  air,  seen  on  the  front  of  the 
elevation  (Fig.  i).  In  the  roof  are  other  openings  for  the  escape  of  foul 
air,  but  chimneys  or  special  tubes  are  the  best  for  this  purpose. 

In  rural  districts  without  a  hospital,  a  trustworthy  married  couple  without 
children  may  be  charged  with  the  isolation  and  care  of  cases  of  infectious 
disease.  In  the  event  of  a  more  serious  epidemic,  several  lodgings  may 
be  hired  for  the  sick,  or  they  may  be  isolated  in  temporarily  erected  tents 
or  barracks. 

Fever  hospitals  in  urban  districts  ought  to  have  one  bed  for  every  i,ooo 
inhabitants.  In  manufacturing  towns  with  a  very  dense  population,  this 
proportion  ought  to  be  even  greater ;  while  in  wealthy  and  less  dense  towns. 
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Fig.  3.— Permanent  Hospital  in  Pavilions. 


with  houses  of  a  good  class,  one  bed  for  every  2,000  inhabitants  may 
suffice. 

Permanent  fever  hospitals  are  built  on  the  system  of  separate  pavilions. 
There  must  be  at  least  four  wards  for  patients,  as  well  as  a  pavilion  for 
administration. 

Sick  wards  can  be  arranged  in  pavilions  connected  in  pairs,  as  shown  in 
Fig.  3,  which  is  taken  from  the  memorandum  of  the  Local  Government 
Board.  The  dotted  lines  in  this  figure  show  how,  as  the  population 
increases,  the  permanent  hospital  can  be  enlarged. 

The  minimum  distance  between  the  pavilions  should  be  30  feet 

Fig.  4  shows  another  arrangement  of  sick  wards,  which  is  preferable 
w^hen  sufficient  ground  is  available. 

The  sick  wards  may  also  be  placed  on  different  storeys  of  the  same 
pavilion. 

Two  of  them,  one  for  each  sex,  are  reserved  for  persons  suffering  from 
the  same  infectious  disease. 

All  the  wards  should  be  kept  separate,  and  independently  warmed  and 
ventilated*  To  facilitate  the  work  of  the  staff,  a  corridor  connects  all  the 
pavilions.    The  latter  should  be  so  placed  that  the  air  can  circulate  freely 
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between  them.    The  space  between  the  pavilions  should  be  at  least  one 
and  a  half  times  as  great  as  the  height  of  each  pavilion ;  and  if  a  pavilion  is 


Fig.  4.-— Another  Arrangement  of  a  Permanent  Hospital  in  Pavilions. 

[Scale  in  Feet, ) 

A.  Administrative  building  (kitchen,  store,  sleeping  accommodation  for  nurses  and  ser- 
vants). B.  Laundry,  etc.  C,  C.  Disinfecting  chamber  and  mortuary.  E. 
Corridor.  D.  Wards  for  patients  with  ten  beds  in  each,  lavatory  and  bath-room 
(a,  b)  next  the  corridor  ;  closets  and  sinks  (c,  d)  at  the  other  end,  and  separated  from 
the  ward  by  a  cross- ventilated  corridor. 

intended  for  small-pox,  the  distance  should  be  still  greater.  It  is  prefer- 
able to  place  small-pox  in  an  entirely  separate  building,  as  remote  as 
possible  from  all  other  buildings. 


Fig.  5.— Hospital  Ward  according  to  Galton*s  Design. 

Fig.  5  represents  a  sick  ward  designed  by  Douglas  Galton.  On  each 
side  of  the  entrance  are  two  small  rooms,  of  which  one,  ^,  is  for  the  nurse, 
with  a  small  window  for  observation  into  the  ward.  The  other,  by  serves 
for  various  requirements  of  the  household,  as  for  making  tea  and  refresh- 
ing drinks,  and  for  storing  linen,  etc.    At  the  other  end  of  the  ward  jutting 
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out  at  each  comer  are  water  closets  d^  sink  ^,  bath-room/  and  lavatory^. 
These  are  separated  from  the  sick  ward  by  a  lobby  with  free  cross-ventDa- 
tion  by  means  of  windows. 

The  wards  of  the  principal  hospitals  in  Great  Britain  are  constructed 
according  to  this  model,  as  those  of  St.  Thomas's  Hospital,  the  Herbert 
Hospital,  and  the  Royal  Infirmary,  at  Edinburgh. 

In  large  hospitals,  the  relative  positions  of  the  pavilions  can  be  variously 
modified. 

The  double  pavilions  (Fig.  3)  with  a  central  corridor  form  an  arrange- 
ment which  takes  up  the  least  space.  The  size  and  form  of  wards  will  be 
determined  by  the  number  of  patients,  the  superficial  and  cubic  space 
allowed  for  each  patient,  the  system  of  heating,  lighting,  and  ventilation, 
and  the  organization  of  the  hospital. 

In  small  hospitals,  it  is  preferable  to  have  small  wards.  In  large  hos- 
pitals some  smaller  wards  should  be  provided  for  the  isolation  of  special 
cases. 

Before  determining  the  number  of  sick  to  be  placed  in  a  single  ward, 
one  must  know  how  many  patients  each  nurse  can  conveniently  take  care 
of.  According  to  Miss  Nightingale,  whose  authority  is  well  recognised, 
this  number  should  be  32.  "A  nurse,"  she  says,  "can  satisfactorily  take 
charge  of  32  patients  in  a  single  ward,  and  a  night  nurse  can  perfectly  well 
take  charge  of  the  same  number,  which  would  be  impossible  if  they  were 
in  four  separate  rooms  "  {Repbrt  on  Metropolitan  Workhouses), 

The  laundries  and  mortuaries  of  a  hospital  should  be  situated  in  separate 
buildings. 

The  part  occupied  by  the  administration  should  only  communicate 
with  the  sick  pavilions  by  covered  corridors,  furnished  with  windows  on 
opposite  sides  to  ensure  free  circulation  of  air,  and  the  entrance  to  it 
should  be  so  placed  that  the  sick  wards  are  not  approached  in  reaching  it. 

Hospitals  should  be  placed  as  far  as  possible  from  private  houses ;  they 
should  be  fully  exposed  to  all  winds ;  and  should  have  a  floor  space  of 
over  100  square  feet  for  each  patient 

Fever  hospitals  should  have  a  floor  space  of  at  least  144  square  feet, 
and  a  cubic  space  of  at  least  2000  cubic  feet  per  patient 

The  wards  should  be  13  feet  high ;  but  if  the  height  exceeds  this 
amount,  it  should  not  be  taken  into  consideration  in  reckoning  the  cubic 
space  for  each  patient.  The  boundary  wall  should  be  at  least  40  feet 
distant  from  any  place  used  for  the  reception  of  infected  persons  or  things. 

For  persons  affected  with  chronic  diseases,  and  lodged  temporarily  in  a 
hospital  or  in  a  workhouse,  800  cubic  feet  of  space  have  been  considered 
sufficient  for  each  patient,  with  a  floor  space  of  65  square  feet,  54  for  each 
bed.  With  such  an  allowance  the  ventilation  should  be  very  good,  and 
beds  should  only  be  placed  along  each  wall  of  the  room.  If  during  the 
day  the  patients  live  in  a  separate  room,  the  dimensions  can  be  reduced 
to  500  cubic  feet,  and  to  40  square  feet  per  bed. 

The  flooring  should  be  composed  of  boards  well  jointed.     It  should  be 
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ventilated  beneath,  and  the  joists  should  rest  on  a  bed  of  asphalte  or 
concrete.  The  walls  should  be  covered  internally  with  Parian  cement, 
and  either  painted  or  lime-washed  ;  the  ceilings  should  have  no  projections 
or  cornices. 

The  windows  ought  to  be  placed  opposite  each  other  on  the  longitu- 
dinal walls  of  the  pavilion,  so  as  to  ensure  cross-ventilation.  The  best 
means  to  ensure  this  is  to  have  a  window  on  either  side  of  each  bed.  The 
lower  end  of  the  windows  should  be  3  feet  from  the  floor,  and  the  upper 
end  6  inches  from  the  ceiling.  The  window  space  should  be  one-third  of 
the  wall-space  (Nightingale). 

The  best  ventilation  is  obtained  by  panes  opening  within  the  ward,  by 
means  of  hinges  placed  at  the  lower  end  of  the  panes.  Vitiated  air  escapes 
by  the  fire-place,  or  at  a  higher  point  into  the  chimney-breast.  In  addition 
to  windows,  inlet  ventilation  should  be  provided  by  openings  in  the  walls 
(as  by  Sheringham's  valves  or  Tobin's  tubes). 

In  wards  for  infectious  diseases  there  should  be  openings  for  admission 
of  fresh  air  between  each  bed,  a  little  above  the  floor,  so  that  pure  air 
bathes  the  patient's  bed.  They  should  be  furnished  with  a  grooved  fasten- 
ing, so  that  the  admission  of  air  can  be  graduated.  The  openings  for 
extraction  of  foul  air  should  be  near  the  ceiling,  and  as  remote  as  possible 
from  those  admitting  fresh  air.  They  should,  unless  entering  into  the 
chimney-breast,  be  carried  vertically  to  the  roof  and  be  provided  with  an 
aspirating  cowl. 

The  ventilation  should  be  so  arranged  as  to  provide  for  the  entry  of 
2,500  cubic  feet  of  fresh  air  for  each  patient  per  hour. 

The  ventilating  openings  should  be  so  arranged  that  they  can  easily  be 
cleansed  and  freed  from  dust ;  and  they  should  be  so  placed  that  the  air 
introduced  is  the  purest  possible.  The  outer  surface  should  be  furnished 
with  a  grating  to  prevent  the  entrance  of  birds,  etc. 

The  warming  of  hospital  wards  is  effected  by  means  of  open  fireplaces, 
or  by  hot  water  pipes,  or  by  the  two  systems  combined.  The  fireplaces 
are  frequently  constructed  on  the  principle  of  Galton's  stove,  fresh  air 
entering  by  a  tube,  of  which  one  extremity  communicates  with  the  external 
air,  and  the  other  opens  into  a  space  surrounding  the  chimney-flue.  From 
the  latter  the  heated  air  enters  the  room  by  an  opening  above  or  at  the 
side  of  the  fireplace. 

The  following  is  the  distinguished  inventor's  description  of  Galton's 
stove : — 

The  body  of  the  stove  is  of  the  best  cast-iron,  and  consists  of  three  pieces,  properly 
connected  by  screws.  The  first  piece  forms  the  moulded  projecting  frame ;  the  second 
the  body  of  the  grate ;  and  the  third  the  nozzle  or  connexion  with  the  smoke-flue,  the 
lx>ttom  flange  of  which  is  bolted  to  the  back  of  the  grate.  The  stoves  are  of  three  sizes. 
'Ilie  largest  has  an  opening  for  fire  of  I  ft.  9  ins.  wide,  and  was  intended  for  rooms  con- 
taining from  7,500  to  10,000  cubic  feet ;  it  weighs  about  3  cwt.  I  qr.  10  lbs.  The  second 
or  medium  size,  has  an  opening  for  fire,  I  ft.  5  ins.  wide,  and  was  intended  for  rooms  con- 
taining from  3,600  to  7,500  cubic  feet;  it  weighs  about  2  cwt.  3  qrs.  5  lbs.  The  third 
or  smallest  size,  has  an  opening  for  fire  I  ft.  3  ins.  wide,  and  was  intended  for  rooms  con- 
taining 3,600  cubic  feet  and  under ;  it  weighs  about  2  cwt.  2  qrs. 
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Fig.  6  shows  M)  elevation,  section,  and  plan  of  the  medium  aiie  stove,  the  extreme 
dimensions  of  which  are  40  inches  wide  by  41  inches  high.  The  projecting  moulded 
frnne  enables  the  stove  to  be  applied  to  any  existing  chimney  opening. 

The  fireplace  has  a  lining  of  fire-lumps  in  five  pieces — two  sides,  one  back  piece,  and 
:wo  bottom  pieces,  moulded  to  the  form  shown  in  the  wood-cut.  The  object  of  this  fire- 
clay lining  or  cradle  is  to  prevent  the  contact  of  the  incandescent  fuel  with  the  iron,  and 
to  preserve  a  high  uniform  temperatuic  in  the  vicinity  of  the  fuel  to  assist  the  combustion. 

The  bottom  is  partly  solid,  being  made  of  two  fire-lumps  placed  one  on  each  side,  and 
lupporting  an  intermediate  cast-iron  fire-grating,  which  occupies  about  one-third  of  the 
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Fig.  6.— Douglas  Galton's  VkktiijMing  Stovb. 
a.  Smoke  flue.         b.  Air  flue.        c.  Air  chamber. 

l>otlom  of  Ihe  grate ;  by  this  means,  while  the  diaughl  is  checked  by  the  solid  part  of 
the  bottom  of  the  grate,  and  the  consumption  of  fuel  reduced,  a  sufficient  supply  of  air 
is  obtained  for  combustion  through  the  grating  to  secure  a  cheerful  lire.  A  clear  space, 
half  an  inch  deep,  is  formed  between  the  back  piece  of  flte-lump,  and  the  iron  bacic  of 
Ihe  grate,  Ihiough  which  a  supply  of  air  passes  from  the  ash-pit  under  the  grate,  and 
through  a  sill  in  the  lire-lump,  on  lo  the  upper  part  of  the  back  of  the  Are.  The  air  thus 
lirought  into  contact  with  the  healed  coal  is  received  at  a  high  temperature,  in  consequence 
of  passing  through  the  heated  Are-lump,  and  is  forced  into  contact  with  the  gases  from 
the  coal  by  means  of  the  piece  of  fire-lump  which  projects  over  the  fire  al  the  back  of  the 
grate  ;  and  thus  a  more  perfect  combustion  of  the  fuel  is  effected  than  with  an  ordinary 
grate,  and  the  creation  of  smoke  is  prevented  ;  in  fact,  with  care,  almost  perfect  combus- 
tion of  the  fuel,  and  subsetjuenl  utilisation  of  Ihe  heat,  can  be  obtained. 
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Wliile  the  incandescent  fuel  and  flame  are  kept  away  from  actual  contact  with  the 
iron  hack  of  the  stove,  the  heated  gases  from  combustion,  and  such  small  amount  of 
smoke  as  exists,  are  compelled,  by  the  form  of  the  back  of  the  stove,  and  the  iron  part  of 
the  smoke-flue,  to  impinge  upon  a  large  heating  surface,  so  that  as  much  heat  as  possible 
may  be  extracted  from  the  gases  before  they  pass  intq  the  chimney ;  the  heat  thus  ex- 
tracted is  employed  to  warm  air  taken  directly  from  the  outer  air.  The  air  is  warmed  by 
the  iron  back  of  the  stove  and  smoke-flue,  upon  both  of  which  several  broad  flanges  are 
cast,  so  as  to  obtain  a  large  surface  of  metal  to  give  ofl'the  heat.  This  giving-ofl*  surface 
(amounting  in  the  case  of  No.  i  grate  to  about  18  square  feet)  is  suflicient  to  prevent  the 
fire  from  ever  rendering  the  back  of  the  grate  so  hot  as  to  injure  the  air  which  it  is  em- 
ployed to  heat.  The  fresh  air,  afler  it  has  been  warmed,  is  passed  into  the  room  near 
the  ceiling  by  the  flue  shown  in  the  woodcut. 

In  order  to  aflbrd  facilities  for  the  occasional  cleansing  of  the  air-chamber,  and  those 
parts  of  the  air-channels  connected  with  it,  the  front  of  the  slove  is  secured  by  screws,  so 
that  it  can  be  easily  removed,  thus  rendering  the  air-chambers  accessible. 

In  applying  the  stove  to  existing  chimney  openings,  the  air-chamber  {c)  is  to  be  left  as 
large  as  possible,  thoroughly  cleansed,  rendered  with  cement,  and  lime-whited. 

Great  care  must  be  taken  in  bedding  the  several  joints  to  prevent  smoke  from  the  flue 
passing  into  the  fresh  air  chamber  or  flue  {c). 

If  the  fireplace  is  built  in  an  external  wall,  the  opening  for  fresh  air  can  be  made  in  the 
back  ;  but  if  in  an  internal  wall,  it  will  be  necessary  to  construct  a  channel  from  the  out- 
side. Such  horizontal  ducts  should  contain  a  sectional  area  of  S4,  60,  or  36  square 
inches,  according  to  the  size  of  the  grate  ;  the  clear  area  through  the  grating  covering  the 
opening  to  the  outer  air  should  be  eciual  in  area  with  that  of.  the  flue.  If  the  flues  are 
of  considerable  length,  and  with  bends,  the  sectional  area  should  be  rather  more  than 
that  mentioned,  to  allow  for  friction  ;  or  rather  less  than  the  amount  recommended  if 
there  is  a  direct  communication  with  the  outer  air. 

The  amount  of  air  delivered  through  the  fresh  air  flue  varies  somewhat  with  the  direc- 
tion of  the  wind.  The  inlet  shaft  acts  best  when  the  windows,  doors,  and  other  inlets  to 
the  room  are  closed. 

Tlie  fresh  air  should  be  taken  from  places  where  impurities  cannot  affect  it,  and  the 
flue  must  be  so  arranged  and  constructed  as  to  afford  easy  means  of  being  periodically 
thoroughly  examined  and  cleansed. 

In  the  hot  water  system,  each  coil  of  pipes  should  be  connected  with  an 
opening  for  pure  air,  so  that  warmed  air  is  drawn  into  the  ward. 

The  furniture  of  a  hospital  should  be  confined  to  necessary  articles,  and 
should  not  be  large  and  heavy.  Iron  beds  should  be  used,  with  horse-hair 
mattresses  resting  on  a  chain  or  wire  mattress. 

The  bed  coverings  should  be  light  coloured  and  often  exposed  to  the  air. 

Where,  owing  to  the  absence  of  the  necessary  water-supply  and  drains, 
water-closets  cannot  be  adapted,  earth-closets  are  in  use. 

Every  hospital  should  possess  a  disinfecting  apparatus. 

Hemoranduin  on  Ambulances. — For  the  conveyance  of  patients 

who  are  sick  with  infectious  disease,  special  carriages,  which  are  known 
by  the  name  of  "  ambulances,"  are  necessary.  The  following  points  have 
to  be  attended  to  in  the  provision  and  use  of  such  carriages  : — 

I.  If  the  ambulance  be  intended  only  for  journeys  of  not  more  than  a 
mile,  it  may  be  made  so  as  to  be  carried  between  two  people,  or  it  may  be 
on  wheels  and  to  be  drawn  by  hand.  If  the  distance  be  above  a  mile,  the 
ambulance  should  be  drawn  by  a  horse.  Every  ambulance  on  wheel* 
should  have  easy  carriage-springs. 

F 


66  ENGLAND. 

2.  In  the  construction  of  an  ambulance,  special  regard  should  be  had  to 
the  fact  that  after  each  use,  it  has  to  be  cleansed  and  disinfected.  The 
entire  interior,  and  the  bed-frame  and  bed,  should  be  of  materials  that 
can  be  washed. 

3.  The  ambulance  should  be  such  that  the  patient  can  lie  full  length  in 
it  \  and  the  bed-frame  and  bed  should  be  movable,  so  that  the  patient  can 
be  arranged  upon  the  bed  before  being  taken  out  of  his  house. 

4.  With  an  ambulance  there  should  always  be  a  person  specially  in 
charge  of  the  patient ;  and  a  horse  ambulance  should  have  a  seat  for  such 
person  inside  the  carriage. 

5.  After  every  use  of  an  ambulance  for  infectious  disease,  it  should  be 
cleansed  and  disinfected  to  the  satisfaction  of  a  Medical  Officer. 

6.  Both  in  very  populous  districts,  and  in  districts  which  are  of  very 
wide  area,  it  may  often  happen  that  more  than  one  ambulance  will  be 
wanted  at  one  time ;  and,  in  any  district,  if  more  than  one  infectious 
disease  is  prevailing,  there  will  be  an  evident  sanitary  advantage  in  having 
more  than  one  ambulance  for  use. 

Rules  for  Hospitals  for  Infectious  Diseases.— i.  The  Medical 

Officer  is  tjie  responsible  superintendent  of  the  establishment  It  is  his  duty 
to  visit  the  hospital  even  at  times  when  there  are  no  patients,  to  ensure  that 
the  matron  and  nurse  are  at  their  post,  and  that  everything  is  ready  for  the 
reception  of  patients. 

2.  The  matron  and  head-nurse  ought  to  maintain  the  greatest  cleanliness 
and  to  see  that  the  beds  are  well  aired,  conveniently  arranged,  and  alwax's 
ready  to  receive  patients.  They  ought  also  to  keep  the  inventory  of  every- 
thing belonging  to  the  hospital.  They  are  forbidden  to  absent  themselves 
together  without  express  authority.  They  must  carry  out  the  orders  of  the 
doctor  and  be  responsible  for  the  conduct  of  the  staff  and  the  nurses. 

3.  The  matron  (or  steward,  if  there  is  one,  as  in  large  hospitals)  must 
be  prepared  monthly  to  present  the  books  of  accounts  to  the  sanitar}' 
authority. 

Instructions  for  NurscSy  PatientSy  and  Visitors. — i.  Every  applicant  for 
admission  to  a  hospital  should  have  a  medical  certificate  of  the  disease 
from  which  he  is  suffering. 

2.  A  patient  can  be  attended  by  a  doctor  of  his  own  choice  other  than 
the  Medical  Officer  of  the  hospital  at  his  own  cost. 

3.  No  p)erson  is  admitted  to  the  hospital  without  the  permission  of  the 
Medical  Officer. 

4.  No  patient  is  p>ermitted  to  leave  the  hospital,  until  discharged  by  the 
Medical  Officer  (see  also  p.  54). 

5.  The  patient*s  clothes  must  be  disinfected  before  being  given  up  to 
him  at  his  discharge. 

6.  Officers  and  servants  of  the  hospital  are  not  allowed  to  leave  the 
hospital  without  authority  of  the  Medical  Officer;  and  they  must  first 
change  their  clothes. 
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General  Memorandum  on  the  Proceeding's  which  are  advis- 
able in  Places  attacked  or  threatened  by  Epidemic  Disease.-— 

The  following  circular  has  been  issued  by  the  Medical  Officer  to  the  Local 
Government  Board. 

1.  Wherever  there  is  prevalence  or  threatening  of  cholera,  diphtheria,  fever,  or  any 
other  epidemic  disease,  it  is  of  more  than  common  importance  that  the  statutory  powers 
conferred  upon  sanitary  authorities  for  the  protection  of  the  public  health  should  be  well 
exerciseil  by  those  authorities  actin<r  with  the  advice  of  their  Medical  Officers  of  Health. 

2.  Proper  precautions  are  equally  requisite  for  all  classes  of  society.  But  it  is  chiefly 
with  regard  to  the  poorer  population,  therefore  chiefly  in  the  courts  and  alleys  of  towns, 
and  at  the  lalx)urers*  cottages  of  country  districts,  that  local  authorities  are  called  upon 
to  exercise  vigilance,  and  to  proffer  information  and  advice.  Common  lodging-houses, 
and  houses  which  are  sub-let  in  several  small  holdings,  always  require  particular  attention. 

3.  Wherever  there  is  accumulation,  stink,  or  soakage  of  house  refuse,  or  of  other 
decaying  animal  or  vegetable  matter,'  the  nuisance  should  as  promptly  as  possible  be 
al)ated,  and  precaution  should  be  taken  not  to  let  it  recur.  Especially  examination 
should  be  made  as  to  the  efficient  working  of  sewers  and  drains,  and  any  defect  therein, 
and  any  nuisance  therefrom  or  from  any  foul  ditches  or  ponds  should  l)e  got  rid  of  without 
delay.  The  ventilation  of  sewers,  the  ventilation  and  trapping  of  house  drains,  and  the 
disconnection  of  cistern  overflows  and  sink  pipes  from  drains  should  be  carefully  seen  to. 
The  scavenging  of  the  district,  and  the  state  of  receptacles  for  excrement  and  of  dust-bins, 
Avill  require  close  attention.  In  slaughter-houses,  and  wherever  animals  are  kept,  strict 
cleanliness  should  be  enforced. 

4.  In  the  removal  of  filth  during  periods  of  epidemic  disease,  it  is  commonly  necessary 
fi»  employ  chemical  agents  for  reducing  or  removing  the  offence  and  harm  which  may  be 
involved  in  the  disturbance  of  the  filth.  In  the  removal  of  privy  contents  these  agents 
:irc  more  particularly  wanted  if  the  disease  in  question  be  cholera  or  enteric  fever.  The 
cliemical  agent  should  be  used  liberally  over  all  exposed  surfaces  from  which  filth  has 
l>een  removed.  Unpaved  earth  close  to  dwellings,  if  it  be  sodden  with  slops  or  filth, 
ought  to  be  treated  in  the  same  way. 

5.  Sources  of  water  supply  should  be  well  examined.  Water  from  sources  which  can 
1>e  in  any  way  tainted  by  animal  or  vegetable  refuse,  especially  those  into  which  there 
may  l)e  any  leakage  or  filtration  from  sewers,  drains,  cesspools,  or  foul  ditches,  ought  no 
longer  to  be  dnink.  Alwve  all,  where  the  disease  is  cholera,  diarrhoea,  or  enteric  ffcvcr, 
it  is  essential  that  no  impure  water  be  drunk. 

The  liability  of  leaky  water-pipes  to  act  as  land  drains  and  to  receive  foul  matters  as 
well  as  land  drainage  through  their  leaks  is  not  to  l>e  overlooked.  And  such  leaky  pipes, 
running  full  of  water  with  considerable  velocity,  are  liable  to  receive,  by  lateral  insuction 
at  their  points  of  leakage,  external  matters  that  may  be  dangerous.  This  latter  fact  is 
not  recognised  so  generally  as  it  should  be ;  and  ignorance  of  it  has  probably  baflled 
many  inquiries  in  cases  where  water  services  have  in  truth  been  the  means  of  spreading 
<lisease. 

If,  unfortunately,  the  only  water  which  for  a  time  can  be  got  should  be  open  to  sus- 
]>icion  of  dangerous  oi^anic  impurity,  it  ought  at  least  to  be  boiled  before  it  is  used  for 
drinking,  but  then  not  to  l)e  drunk  later  than  24  hours  after  it  has  been  boiled.  Filtering 
of  the  ordinary  kind  cannot  by  itself  be  trusted  to  purify  water.  It  cannot  be  too  dis- 
tinctly understood  that  dangerous  qualities  of  water  are  not  obviated  by  the  addition  of 
wine  or  spirits. 

6.  When  there  appears  any  probable  relation  between  the  distribution  of  disease  and 
of  milk  supplies,  the  cleanliness  of  dairies,  the  purity  of  the  water  used  in  them,  the 
health  of  the  persons  employed  about  them,  and  the  health  of  the  cows  that  furnish  milk 
should  always  be  carefully  investigated.  Even  apart  from  any  apprehension  of  milk 
l)cing  concerned  in  a  particular  outbreak  of  disease,  it  is  desirable  that  English  people 
should  adopt  the  custom,  which  is  always  followed  In  some  continental  countries,  of 
boiling  all  milk  at  once  upon  its  reception  into  a  house. 
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7.  The  washing  and  lime-whiling  of  uncleanly  premises,  especially  of  such  as  are 
densely  occupied,  should  he  pressed  with  all  practicable  despatch. 

8.  Overcrowding  should  be  prevented.  Especially  where  disease  has  begun,  the  sick- 
room should,  as  far  as  possible,  l)e  free  from  persons  who  are  not  of  use  to  the  patient. 

Ample  ventilation  should  be  enforced,  tt  should  be  seen  that  windows  are  made  to 
open,  and  that  they  are  sufficiently  opened.  Especially  where  any  kind  of  infective  fever 
has  begim,  it  is  essential,  both  for  patients  and  for  persons  who  are  about  them,  that  the 
sick-room  and  the  sick-house  be  constantly  traverse<l  by  streams  of  fresh  air. 

9.  The  cleanliest  domestic  habits  should  be  enjoined.  Refuse  matters  should  lie 
speedily  removed  or  destroyed ;  and  things  which  have  to  be  disinfected  or  cleansed 
should  always  be  disinfected  or  cleansed  without  delay. 

la  Special  precautions  of  cleanliness  and  disinfection  are  necessary  with  regard  to 
infective  matters  discharged  from  the  bodies  of  the  sick.  Among  discharges  which  it  is 
proper  to  treat  as  infective  are  those  which  come  in  cases  of  small-pox  and  scarlatina 
from  the  affectetl  skin  ;  in  cases  of  cholera  and  enteric  fever  from  the  intestinal  canal  ; 
in  cases  of  diphtheria  and  scarlatina  from  the  noscand  throat ;  likewise,  in  cases  of  any 
eruptive  or  other  epidemic  fever,  the  general  exhalations  of  the  sick.  The  caution  which 
is  necessary  with  regard  to  such  matters  must,  of  course,  extend  to  whatever  is  imbued 
with  them  ;  so  that  bedding,  clothing,  towels,  handkerchiefs,  and  other  articles  which 
have  been  in  use  by  the  sick  may  not  become  sources  of  mischief,  either  in  the  house  to 
which  they  belong  or  in  houses  to  which  they  are  conveye<l.  So  far  as  articles  of  thi?* 
class  can  be  replaced  by  rags  or  things  of  small  value,  it  is  best  to  use  such  things  and 
bum  them  when  they  are  soiled.  Otherwise  clothing  and  infected  articles  should  he 
subjected  to  the  disinfectant  of  the  sick  room  or  l)e  removed  for  disinfection  by  heat.    ' 

In  enteric  fever  and  cholera  the  evacuations  should  be  regarded  as  capable  of  com- 
municating an  infectious  quality  to  any  nightsoil  with  which  they  are  mingled  in  privies 
drains,  or  cesspools ;  and  after  such  disinfection  of  them  as  is  practicable,  they  should  he 
disposed  of  without  delay  and  under  the  safest  conditions  that  local  circumstances 
permit.  They  should  not  be  thrown  into  any  fixed  privy  receptacle,  and  above  all. 
they  must  never  be  cast  where  they  can  run  or  soak  into  sources  of  drinking  water. 

11.  All  reasonable  care  should  be  taken  not  to  allow  infective  disease  to  spread  by  the 
unnecessary  association  of  sick  with  healthy  persons.  This  care  is  requisite,  not  only 
with  regard  to  the  sick-house,  but  likewise  with  regard  to  schools  and  other  establish- 
ments wherein  members  of  many  different  households  are  accustomed  to  meet. 

12.  If  disease  begins  in  houses  where  the  sick  person  cannot  be  properly  accommo- 
dated and  tended,  medical  advice  should  be  taken  as  to  the  propriety  of  removing  hin» 
to  an  infirmary  or  hospital.  Every  sanitary  authority  should  have  in  readiness  a  hos- 
pital for  the  reception  of  such  cases. 

Where  dangerous  conditions  of  residence  cannot  be  promptly  remedied,  it  will  be  best 
that  the  inmates,  while  unattackcd  by  disease,  remove  to  some  safer  lodging. 

13.  Privation,  as  predisposing  to  disease,  may  require  special  measures  of  relief. 

14.  In  certain  cases  special  medical  arrangements  are  necessary.  For  instance,  as. 
cases  of  cholera  in  this  country  often  begin  somewhat  gradually  in  the  comparatively 
tractable  form  of  what  is  called  '*  premonitory  diarrhoea,"  it  is  essential  that,  where 
cholera  has  appeared,  arrangements  should  be  made  for  affording  medical  relief  without 
delay  to  persons  attacked,  even  slightly,  with  looseness  of  bowels.  So,  again,  where 
small-pox  is  the  prevailing  disease,  it  is  essential  that  all  unvaccinated  persons  (unless 
they  previously  have  had  small-pox)  should  very  promptly  be  vaccinated  ;  and  that  re- 
vaccination  should  be  performed  in  cases  properly  requiring  it. 

15.  It  is  always  to  be  desired  that  the  people  should,  as  far  as  possible,  know  what 
real  precautions  they  can  take  against  the  disease  which  threatens  them,  what  vigilance 
is  needful  with  regard  to  its  early  symptoms,  and  what  (if  any)  special  arrangements 
have  been  made  for  giving  medical  assistance  within  the  district.  For  the  purpose  of 
such  information,  printed  hand-bills  or  placards  may  usefully  l)e  employed,  and  in  cases 
where  danger  is  great,  house-to-house  visitation  by  discreet  and  competent  persons  may 
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1)e  of  the  utmost  service,  both  in  quieting  unreasonable  alarm  and  in  leading  or  assisting 
the  less  educated  and  the  destitute  parts  ofthe  population  to  do  what  is  needful  for  safety. 

16.  The  present  memorandum  relates  to  occasions  of  emergency.  Therefore  ilie 
measures  suggested  iri  it  are  essentially  of  an  extemporaneous  kind  ;  and  permanent  pro- 
visions for  securing  the  public  health  have,  in  express  terms,  l>een  but  little  insisted  on. 
It  is  to  be  remembered,  however,  that  in  proportion  as  a  district  is  habitually  well  care<l 
for  \Tf  its  sanitary  authority,  the  more  formidable  emergencies  of  epidemic  disease  are 
not  likely  to  arise  in  it. 

17.  Provision  by  the  public  authority  for  disinfection  by  heat  of  bulky  articles,  and  of 
those  which  cannot  without  injury  be  exposed  to  chemical  agencies,  ought  always  to  be 
in  readiness.  Without  such  provision  no  complete  disinfection  can  be  eflfected.  Partial 
and  nominal  disinfection,  besides  l)eing  wasteful,  may  be  mischievous,  as  giving  rise  to  a 
false  security. 

18.  'llie  following  system  of  domestic  disinfection  may  be  commended  to  sanitary 
authorities  who  have  already  provided  adequate  public  means  for  the  disinfection  and  for 
the  disposal  of  infected  matters  and  things  :  — 

{a)  For  the  purposes  of  the  sick  room,  such  as  the  reception  of  soiled  handkerchiefs, 
sheets,  and  the  like,  as  well  as  for  the  swabbing  of  floors,  a  valuable  disin- 
fecting solution  may  be  made  with  perchloride  of  mercury.  It  is  well  to  have 
this  solution  slightly  acid,  coloured  also  in  such  a  way  that  it  shall  not  readily 
be  confused  with  drinks  or  medicines ;  and  proper  caution  should  be  given  to 
avoid  accidents  in  its  use.  Sanitary  Authorities  will  find  it  advantageous  to 
have  such  a  solution  ^  prepared  under  the  direct  instructions  of  the  Medical 
Officer  of  Health,  and  supplied  of  a  uniform  strength  at  the  infected  house 
upon  the  order  .of  that  officer. 

(b)  In  places  provided  with  proper  systems  of  excrement  disposal,  excrements  of 
cholera  and  enteric  fever,  after  being  treated  in  detail  with  the  same  disinfect- 
ing solution  in  ample  quantity,  may  be  safely  put  into  the  ordinary  closet ;  but 
special  care  as  to  the  flushing  of  drains  and  sewers,  and  special  frequency  in 
the  removal  and  exchange  of  excrement  receptacles,  will  commonly  be 
wanted.  Where  the  only  closet  is  one  that  communicates  with  a  cesspool 
or  privy  pit,  the  best  arrangement  for  the  disposal  of  infected  stools  that 
under  these  improper  local  circumstances  may  be  found  practicable  will  have 
to  be  adopteil. 

(r)  A  substance  generally  available  in  the  removal  of  filth  from  privies  and  ash-pits, 
and  for  application  to  foul  earth  and  the  like, '  is  sulphate  of  iron  (green 
copperas),  either  in  a  strong  solution  made  by  stirring  crystals  of  the  salt  with 
five  or  ten  times  their  bulk  of  hot  water,  or  in  the  form  of  powder,  to  which 
form  the  crystals  may  l)e  readily  brought  after  dessication.  This  agent  should 
be  used  in  quantity  sufHcient  to  destry  all  odour,  and  in  the  removal  of  flith 
accumulations  it  should  be  well  mixed  with  successive  layers  of  the  matter  to 
Ijc  removed.  The  dry  form  of  application  is  to  be  preferred  where  masses  of 
wet  or  semi-solid  filth  have  to  l)e  dealt  with. 

(1/)  For  disinfection  of  the  air  of  rooms,  after  the  room  has  been  prepared  by  the  re- 

•  A  solution  fitted  for  the  desired  purposes  may  be  made  with  J  oz.  corrosive  subli- 
mate, I  fluid  oz.  hydrochloric  acid,  and  five  grains  of  commercial  aniline  blue,  in  three 
gallons  (a  bucketful)  of  common  water.  It  ought  not  to  cost  more  than  yi.  the  bucketful, 
and  should  not  be  further  diluted.  The  use  of  non-metallic  vessels  (wooden  or  earthen- 
ware house  tubs  or  buckets)  should  be  enjoined  on  those  who  receive  it,  and  articles  that 
have  l>cen  soaked  in  it  shonld  be  set  to  soak  in  common  water  for  some  hours  before  they 
go  to  the  wash. 

*  The  removal  of  dangerous  filth  is  here  the  object  to  be  attained.  It  cannot  con- 
fidently be  stated  that  either  the  iron  salt  or  any  available  substance  will  effect  a  true 
disinfection  of  such  masses  of  filth  as  are  here  in  question. 
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moval  of  persons  and  of  such  articles  as  are  l>est  disinfectetl  by  heat,  ami  by 
the  closure  of  windows  and  crevices,  sulphurous  acid  gas  in  ample  quantity 
may  be  evolved,  the  doors  being  kept  closed  for  six  hours  or  more.  The 
amount  of  sulphurous  acid  required  for  the  disinfection  of  a  moderate  sizc«l 
room  can  be  obtained  by  burning  ij  lbs.  of  sulphur  (roll  brimstone)  in  a  pip- 
kin over  a  small  fire  placed  in  the  middle  of  a  room,  with  an  old  tray  or  the 
like  to  protect  the  flooring.  These  processes  should  be  effected  by  skilled 
persons  acting  under  the  directions  of  the  Medical  Officer  of  Health. 
{e\  After  measures  of  disinfecting  a  room  have  been  taken,  all  wall  paper  should  l>e 
stripped  from  the  .walls  and  b&  burned,  and  the  room  ought  to  have  its  ceil- 
ings and  walls  thoroughly  washed  or  lime-whited. 

Suggfestions  of  the  Society  of  Medical  Officers  of  Health  as  to 
Precautions  against  the  spread  of  Infectious  Diseases.— Although 

these  suggestions  are  not  official  memoranda,  they  are  worthy  of  repro- 
duction as  summarising  the  .nieans  specially  recommended  by  a  society 
representing  the  whole  of  the  Medical  Officers  of  Health  of  England  and 
Wales  for  the  prevention  of  the  spread  of  infectious  disease.  It  should  be 
borne  in  mind  that  these  recommendations  were  drawn  up  several  years 
ago,  and  in  some  respects  therefore  require  remodelling  and  bringing  up 
to  date. 

Separation  of  the  ^/V^'.— Separate  the  sick  person  from  the  rest  of  the 
family  directly  illness  appears,  placing  him,  if  possible,  in  a  room  at  the 
top  of  the  house,  and  taking  care  to  remove  carpets,  curtains,  and  all  un- 
necessary articles  of  furniture  and  clothing  therefrom. 

Ventilation  of  Sick  Room  and  House, — Admit  fresh  air  by  opening  the 
upper  sash  of  the  window.  The  fire-place  should  be  kept  open,  and  a  fire 
lighted  if  the  weather  permits.  Fresh  air  should  be  freely  admitted  through 
the  whole  house  by  means  of  open  windows  and  doors.  The  more  air 
that  passes  through  the  house  the  less  likely  is  the  disease  to  spread. 

Disijifection  of  Sick  Room, — Hang  up  a  sheet  outside  the  door  of  the  sick 
room,  and  keep  it  wet  with  a  mixture  made  either  with  a  quarter  of  a  pint 
of  carbolic  acid  (No.  4)  or  a  pound  of  chloride  of  lime,  and  a  gallon  of 
water.  The  floor  should  frequently  be  well  sprinkled  with  either  of  the 
same  disinfectants,  and  cloths,  wetted  with  either,  hung  up  in  the  room. 

Disinfection  of  Matters  Passed  from  the  Sick, — Everything  that  passes 
from  the  sick  person  should  be  received  into  vessels  containing  half  a  pint 
of  a  solution  of  green  copperas,  made  by  dissolving  one  pound  of  the 
copperas  in  a  gallon  of  water.  A  like  quantity  of  the  solution  of  copperas 
should  be  added  to  the  discharges  before  emptying  them  into  the  closet. 

Disinfection  of  Sinks,  etc, — Care  of  Well  and  Drinking  Water, — Every 
sink,  closet,  or  privy,  should  have  a  quantity  of  one  of  the  above-named 
disinfectants  poured  into  it  daily,  and  the  greatest  care  should  be  taken 
to  prevent  the  contamination  of  well  or  drinking  water  by  any  discharges 
from  the  sick  person. 

Disinfection  of  Utensils. — All  cups,  glasses,  spoons,  etc.,  used  by  the  sick 
person,  should  be  first  washed  in  the  above-named  solution  of  carbolic 
acid,  and  afterwards  in  hot  water,  before  being  used  by  any  other  person. 
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No  article  of  food  should  be  allowed  to  remain  in  the  sick  room.  No  food 
or  drink  that  the  sick  person  has  tasted,  or  that  has  b6en  in  the  sick  room 
should  be  given  to  anyone  else. 

Disinfection  of  Linen,  etc, — All  bed  and  body  linen,  as  soon  as  removed 
from  the  sick  person,  and  before  being  taken  from  the  room,  should  be 
first  put  into  a  solution  of  carbolic  acid  of  the  above-mentioned  strength, 
remaining  therein  for  at  least  an  hour,  and  afterwards  boiled  in  water.  In- 
stead of  handkerchiefs,  small  pieces  of  rag  should  be  used,  and  these, 
when  soiled,  should  be  immediately  burnt. 

Nurses,— -Personal  Ckanliruss. — Persons  attending  on  the  sick  should 
not  wear  woollen  garments,  as  they  are  likely  to  retain  infectious  poison  ; 
dresses  of  cotton  or  of  some  washable  material  should  be  worn.  Nurses 
should  always  wash  their' hands  immediately  after  attending  to  the  sick 
person,  using  carbolic  acid  soap  instead  of  ordinary  soap. 

Precautions  with  regard  to  Visitors, — It  is  of  the  utmost  importance  that 
the  sick  room  be  not  frequented  by  others  than  those  in  immediate  attend- 
ance on  the  sick,  as  the  clothing  of  visitors  is  very  liable  to  carry  away  in- 
fection. 

Precautions  during  Recoveij, — The  scales  and  dusty  powder  which  peel 
from  the  skin  in  scarlet  fever,  and  the  crust  in  small-pox,  being  highly  in- 
fectious, their  escape  may  be  prevented  by  smearing  the  body  of  the  sick 
person  all  over  every  day  with  camphorated  oil.  This,  and  the  after  use 
of  warm  baths,  and  carbolic  acid  soap  are  most  essential.  The  sick  per- 
son must  not  be  allowed  to  mix  with  the  rest  of  the  family  until  the  peeling 
has  entirely  ceased  and  the  skin  is  perfectly  smooth  ;  clothes  used  during 
the  time  of  illness,  or  in  any  way  exposed  to  infection,  must  not  be  worn 
again  until  they  have  been  properly  disinfected. 

Final  Disinfection  of  Sick  Room,  Bedding,  etc. — When  the  sickness  has 
terminated,  the  sick  room  and  its  contents  should  be  disinfected  and 
cleansed.  This  should  be  done  in  the  following  manner: — Spread  out 
and  hang  upon  lines  all  articles  of  clothing  and  bedding ;  well  close  the 
fireplace,  windows,  and  all  openings  ;  then  take  a  quarter  to  a  half  a  pound 
of  brimstone,  broken  into  small  pieces  ;  put  them  into  an  iron  dish,  sup- 
ported over  a  pail  of  water,  and  set  fire  to  the  brimstone  by  putting  some 
live  coals  upon  it.  Close  the  doi^.r,  and  stop  all  crevices,  and  allow  the 
room  to  remain  shut  up  for  twenty- four  hours.  The  room  should  then  be 
freely  ventilated  by  opening  the  door  and  windows ;  the  ceiling  should  be 
white-washed,  the  paper  stripped  from  the  walls  and  burnt,  and  the  fur- 
niture, and  all  wood  and  painted  work  be  well  washed  with  soap  and  water 
containing  a  little  chloride  of  lime.  Beds,  mattresses,  and  articles  which 
cannot  well  be  washed,  should,  if  possible,  be  submitted  to  the  action  of 
heat  in  a  disinfecting  chamber,  usually  provided  by  the  local  authorities. 
Until  this  process  of  disinfection  is  effectually  carried  out,  the  room  cannot 
be  safely  occupied. 

Attendance  of  Children  at  School.  — Q\iA^x^n  should  not  be  allowed  to 
attend  school  from  a  house  in  which  there  is  infectious  disease,  as,  although 
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not  ill  themselves,  they  are  very  likely  to  carry  the  infection,  and  so  spread 
the  disease.  No  child  should  be  allowed  to  re-enter  a  school  without  a 
certificate  from  the  medical  attendant,  stating  that  he  can  do  so  without 
any  danger  of  infecting  children. 

PrecautwHs  in  case  of  Death, — In  case  of  deadi  the  body  should  not  be 
removed  from  the  room,  except  for  burial,  unless  taken  to  a  mortuary,  nor 
should  any  article  be  taken  from  it  until  disinfected  as  already  directed. 
The  body  should  be  put  into  a  coffin  as  soon  as  possible,  with  a  pound  or 
two  of  carbolic  powder.  The  coffin  should  be  fastened  down  and  the  body 
buried  without  any  delay. 

■odel  Bye-Laws  with  respect  to  the  Cleansiiigr  of  Footways 
and  Payements,  the  Removal  of  House  Beftase,  and  the  Cleans- 
ing: of  Earth-Closets,  Privies,  Ash-pits,  and  Cesspools.— ^Mien 

these  duties  are  not  undertaken  by  the  local  authority  (page  58),  the 
model  bye-laws  of  the  Local  Government  Board  contain  r^ulations,  of 
which  the  following  is  a  summary,  which  may  be  adopted  with  or  without 
modification  by  the  Local  Authority  : — 

1.  The  occupier  of  any  premises  abutting  on  any  street  shall  at  least 
once  a  day,  except  on  Sundays,  cleanse  the  footway's  and  pavements  adjoin- 
ing his  premises. 

Id  less  popokras  parts  loiter  interrals  may  be  fixed  on  in  the  bye-law. 

2.  The  occupier  of  any  premises  shall  at  least  once  a  week  remove  the 
house  refuse  from  his  premises. 

3.  He  shall  at  least  once  in  three  months  cleanse  every  earth-closet  on 
his  premises  which  is  provided  with  a  fixed  receptacle  for  faecal  matter,  and 
with  suitable  arrangements  for  the  application  of  dry  earth  thereto. 

This  intcnral  is  found  to  suffice  for  sanitary  paqrases,  as  under  the  proper  use  of  dry 
earth  the  stook  and  even  the  paper  become  disintegrated  and  disappear  without  fsetor  in 
the  compost. 

4.  The  occupier  of  any  premises  shall  at  least  once  in  every  week  cleanse 
every  earth-closet  which  is  furnished  with  a  movable  receptacle  for  fsecal 
matter,  and  with  proper  arrangements  for  applying  dry  earth. 

The  weekly  emptying  of  such  pails  is  found  necessary,  in  order  that  the  pails  may  be  of 
a  size  which  is  manageable  during  scavenging. 

5  and  6.  The  occupier  of  any  premises  shall,  once  at  least  in  every  week, 
cleanse  every  privy  belonging  to  them  which  is  fiumished  with  a  fixed  or  a 
movable  receptacle  for  faecal  matter. 

7  and  8.  The  occupier  of  any  premises  shall,  once  at  least  in  every  week, 
cleanse  every  ash-pit  belonging  to  it,  whether  this  is  used  only  as  a  recep- 
tacle  for  ashes,  dust,  and  dry  refuse,  or  for  these  with  faecal  matter. 

9.  The  occupier  of  any  premises  shall  once  at  least  in  every  three  months 
cleanse  every  cesspool. 
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Summary  of  Model  Bye-laws  as  to  the  Prevention  of  Nuis- 
ances arising  fl^om  Snow,  Filth,  Dust,  Ashes,  and  Rubbish, 
and  the  Prevention  of  the  Keeping*  of  Animals  on  any  Pre- 
mises so  as  to  be  injurious  to  Health. 

I  and  2.  The  footways  of  pavements  must  be  cleared  of  accumulations 
of  snow  by  the  occupier  of  the  abutting  premises  ;  and  in  such  a  manner 
as  to  prevent  any  undue  accumulation  in  any  neighbouring  channel  or 
carriage  way. 

3.  If  salt  is  mixed  with  the  snow  to  facilitate  its  removal,  the  mixture 
must  be  effectually  removed  from  the  pavement. 

A  very  low  temperature  is  produced  by  the  mixture,  ami  it  is  very  difficult  thoroughly 
to  dry  leather  wetted  with  it. 

4.  The  filth,  ashes,  etc.,  when  removed  from  any  premises,  must  not  be 
deposited  upon  any  footway  or  carriage  way ;  and  must  be  removed  in  a 
covered  receptacle,  so  as  to  prevent  any  spilling.  Any  refuse  accidentally 
spilt  during  removal  must  be  immediately  swept  up. 

4^.  Privies,  cesspools,  or  other  receptacles  for  filth  belonging  to  any 
premises  situated  within  twenty  yards  from  any  street  or  house  must 
not  be  emptied' or  cleansed  except  between  6  a.m.  and  8.30  a.m.  in  the 
summer  months,  and  between  7  and  9.30  a.m.  in  the  winter  months. 

5-8.  Filth,  ashes,  rubbish,  etc.,  must  be  carried  through  the  streets  in 
covered  carts,  and  special  restrictions  are  to  be  made  as  to  temporary 
depots  for  the  refuse,  their  distance  from  houses  (usually  100  yards  distance 
prescribed),  and  the  length  of  time  during  which  the  refuse  is  allowed  to 
remain  in  them  (usually  twenty-four  hours  made  the  limit). 

9.  Where  filth  from  cesspools  or  privies  is  deposited  for  agricultural  pur- 
poses, the  distance  from  the  nearest  inhabited  premises  must  be  at  least 
100  yards,  and  the  filth  must  be  forthwith  ploughed  in  or  covered  with 
mould. 

10.  Pigs  must  not  be  kept  nor  swine-dung  deposited  within  100  feet 
from  any  dwelling-house,  or  so  as  to  pollute  any  water  supply. 

In  some  dUtricts  a  minimum  distance  of  6o  feet  may  be  entertained. 

1 1.  Cattle  must  not  be  kept  nor  their  dung  deposited  in  such  a  situation 
as  to  pollute  any  water  iised  for  drinking  or  domestic  purposes  or  in  a 
dair}'. 

12.  Premises  for  horses,  cattle,  or  swine  must  be  provided  with  a  suit- 
able receptacle  for  manure  or  other  offensive  matter  produced  by  the 
keeping  of  such  animals.  The  bottom  of  this  receptacle  must  not  be  lower 
than  the  surface  of  the  adjoining  ground.  The  receptacle  must  be  con- 
structed so  as  to  prevent  any  soakage  from  it,  and  must  be  furnished  with 
a  suitable  cover.  It  must  also  be  efficiently  drained  so  as  to  convey  all 
urine  and  liquid  filth  into  a  sewer  or  cesspool. 

The  contents  of  the  receptacle  must  onceat  least  in  each  week  be  effec- 
tually removed. 
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Summary  of  Model  Bye-Laws  as  to  New  Streets  and  Build- 

inSfS. — Slreets. — 4.  Every  new  street  intended  for  use  as  a  carriage-road 
shall  be  at  least  36  feet  wide. 

5.  Every  new  street  exceeding  100  feet  in  length  shall  be  constructed  so 
that  it  may  be  used  as  a  carriage- road. 

6.  Everynew  street  under  100  feet  long,  and  not  intended  for  use  as  a 
carriage-road,  shall  be  at  least  24  feet  wide,  except  where  the  proposed 
new  street  is  not  the  principal  means  of  approach  to  any  building,  but  is 
intended  for  use  for  the  purpose  of  removal  of  house-refuse  from  any 
building. 

7.  Every  new  street  for  use  as  a  carriage-road  (a)  shall  have  a  canriage- 
way  at  least  24  feet  wide  ;  (^)  the  road  shall  be  convex  laterally,  sloping 
towards  the  channels  at  its  sides,  at  the  rate  of  three-eighths  to  three-quar- 
ters of  an  inch  fall  f6r  every  fool  of  the  width  of  the  carrbge-way  ;  (<■)  the 
footway  shall  be  at  least  one-sixth  of  the  entire  width  of  the  street,  and  shall 
slope  towards  the  kerb  or  outer  edge  ;  [d)  the  height  of  the  kerbing  shall 
be  at  least  three  inches  and  not  more  than  seven  inches  above  the  cbaiuiel 
of  the  carriage-way, 

3.  Every  new  street  must  be  provided  at  one  end  at  least  with  an  entrance 
of  a  width  equal  to  the  width  of  the  street. 

Walls,  Foundations,  and  Chimneys. — 9,  No  new  building  may  be  erected 
on  a  site  impregnated  with  faecal  or  any  vegetable  or  animal  matter,  until 
this  has  been  properly  removed  by  excavation  or  otherwise. 

10.  The  whole  ground  under  a  new  house  must  be  asphalted  or  covered 
with  a  layer  of  good  cement  concrete  at  least  six  inches  thick- 

loa.  Where  the  intended  site  of  a  new  building  has  been  excavated,  if  it 
is  necessary  to  fill  it  up,  this  must  be  done  with  sound  and  suitable  material, 
so  as  to  form  a  stable  and  healthy  substratum  for  the  foundation, 

1 1.  The  walls  of  every  new  building  must  be  constructed  of  good  bricks, 


Fig.  7.  Fm.  8. 

iise,  !i.  Level  of  ground.  f.  Floot-boards,  d.  F'loor-joitl. 
te.  /  Vertical  space  in  wall  (Fig,  9J.  g.  Concrete.  h.  Door- 
ivement  of  street. 
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stotiis,  or  other  hard  and  incombustible  materials,  properly  bonded  and 
solidly  put  together  {a)  with  good  mortar ;  {b)  with  good  cement ;  or  {c) 
with  good  cement  mixed  with  clean  sharp  sand, 

12-15.  I'f's  walls  must  be  true  and  plumb;  they  must  be  properly 
bonded  together  at  the  angles,  and  must  rest  on  proper  footings. 

r6.  The  footings  of  every  wall  must  rest  on  the  solid  ground,  or  upon  a 
sufficient  thickness  of  good  groimd. 

1 7.  Everj-  wall  of  a  new  building  must  have  a  proper  damp-proof  course 
of  sheet-lead,  asphalte,  or  slates  laid  in  cement,  or  of  other  durable  material 
impervious  to  moisture,  beneath  the  level  of  the  lowest  timbers,  and  at  least 
six  inches  above  the  surface  of  the  adjoining  ground  (Figs.  7  and  8). 

Fig.  7  shows  the  proper  arrangement  when  there  is  no  basement. 

Fig.  8  shows  the  arrangement  of  damp-proof  course,  with  dry  area  be- 
neath, when  for  business  purposes  it  is  desirable  to  avoid  a  step,  and  the 
outside  ground  is  at  about  the  same  level  as  the  floor  of  the  house. 

Fig.  9  shows  the  arrangement  that  should  be  insisted  upon  when  the 
walls  of  the  lowest  storey  are  below  the  ground-level,  and  are  in  actual  con- 
tact with  the  soil.  There  should  be  two  damp-proof  courses  {a  a  Fig.  9), 
with  a  double  wall  between  having  a  cavity  in  its  middle.  This  middle 
cavity  might  be  filled  with  asphalte  if  the  ground  is  very  damp. 


Fic.  9.— Damp  Pboop  and 

(The  leltering  13  the 

28.  The  party  walls  between  buildings  must  not  be  so  constructed  that 
any  opening  is  left  in  them. 

The  model  bye-laws  18-52  deal  chiefly  witii  the  thickness  of  walls,  the 
construction  of  chimneys,  the  absence  of  timber  from  flues,  the  covering  of 
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roofs  with  incombustible  materials,  the  provision  of  eaves  guttering  to  roofs, 
so  as  to  ensure  stal)ility,  dryness,  and  safety  from  fire. 

Open  Space  about  Buildings  and  Ventilation. — 53.  Every  new  house  shall 
have  throughout  its  whole  line  of  frontage  a  free  space  of  at  least  24  feci. 

54.  At  the  rear  of  every  new  house  there  must  he  exclusively  beiongirg 
to  it  an  open  space  of  at  least  150  square  feet,  and  free  from  any  building 
except  a  water-closet  and  ashpit.  This  open  space  must  extend  laterally 
throughout  the  entire  width  of  the  house,  and  the  distance  across  the  oiJcn 
s[}ace  from  the  house  to  the  boundary  of  any  adjoining  lands  and  premises 
(a)  must  not  be  less  than  10  feet  in  any  case ;  (A)  if  the  house  is  15  feet 
high,  must  be  at  least  15  feet ;  (ir)  if  the  house  is  15  feet  high,  must  be  at 
least  zo  feet ;  and  {d)  if  exceeding  35  feet  high  the  distance  must  Iw  at 
least  25  feet. 

This  height  is  measured  from  the  ground-level  of  the  open  space  to  the 
level  of  half  the  vertical  height  of  the  roof  or  to  the  top  of  the  parapet, 
whichever  may  be  the  higher. 

55.  A  sufficient  number  of  windows  must  be  provided  in  each  store)- 
overlooking  the  open  spaces  in  front  and  back  of  the  building. 

56.  Between  the  upper  surface  of  the  asphalte  or  concrete  {^  laid  over 
the  ground  (see  clause  10)  and  the  joists  (rf.  Fig.  9),  there  must  be  a  space 
at  least  three  inches  high,  which  should  be  thoroughly  ventilated  by  suit- 
able and  sufficient  air-bricks,  or  by  some  other  effectual  method. 

57.  Every  habitable  room  must  have  at  least  one  window  opening 
directly  into  the  external  air,  with  a  total  area,  clear  of  the  sash-frames  equal 
at  least  to  one-tenth  of  the  floor-area  of  the  room.  One-half  of  the  window 
at  the  least  must  be  constructed  so  that  it  may  be  opened  as  far  as  the  top 
of  the  window. 

g8.  Rooms  without  an  open  fireplace  must  l)e  provided  with  an  aperture 
or  air-shaft  of  an  unobstructed  sectional  area  of  at  least  100  square  inches. 

59.  Public  buildings  must  be  provided  with  adequate  means  of  ventila- 
tion. 

Drainage  of  Buildings. — 60.  The  sul)soil  under  new  buildings  must  be 
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eflfectually  drained  by  earthenware  field-pipes,  properly  laid  to  a  suitable 
outfall,  when  the  dampness  of  the  site  renders  such  a  precaution  neccssar)-. 
The  subsoil  drains  are  not  allowed  to  communicate  directly  with  any  cess- 
pool or  sewer,  but  must  be  disconnected  by  a  trap  with  a  ventilating  opening 
between  the  trap  and  the  subsoil  drain. 

6aa,  Rain-water  pipes  are  to  be  arranged  so  as  to  carry  off  water  without 
causing  dampness  to  the  walls  or  foundation  of  the  house. 

61.  The  basement  of  a  new  house  must  be  at  such  a  level  as  to  allow  of 
its  effectual  drainage  into  the  sewer. 


Fig.  II. — Scheme  op  the  Drainage  op  thi  same  House  (Section). 

a.  Venlilaling  pipe  from  upper  end  of  drain.'        e.  Inlel-ventiiator.       f.  Interceplinj;- 
Inp.  h.  Sewer.         /.  Sewer-venlililor.        o.   and   r.  Gulty-lrap  for  surface- 

water,  /.  R.iin-water  pip*.  g.  {lully-lrap,  over  which  rain-water  pipe  dis- 
charge;. /.*  Drain-ventilator  for  portion  of  drain  lienealh  the  house.  t.  Drain 
under  the  house,  laid  in  concrete.  ».  Alternative  position  for  inlet -ventilator  at 
kerb  of  piivement.' 

6z.  Every  drain  other  than  a  subsoil  drain  must  be  made  of  sound  pipes 
of  glazed  earthenware,  or  other  equally  suitable  material.  It  must  b;  of 
adequate  size;  and  if  intended  for  conveying  sewage,  have  an  internal 
diameter  of  not  less  than  four  inches,  and  be  laid  in  a  bed  of  good  concrete, 
with  a  proper  fall,  and  with  watertight  joints. 

The  drain  may  only  pass  under  the  house  when  any  other  course  is  im- 
practicable, and  in  such  a  case  there  must  be  a  distance  equal  to  the 

'  I'his  pipe  should  not  terminate,  as  shown  in  the  diagram,  below  the  level  of  back 
nlndowii  of  the  house,  but  should  be  continued  upwards  above  the  eaves,  liends,  if 
necessary,  should  be  of  a«  easy  a  curve  as  practicable. 

*  Tliis  drain- ventilator  is  unnecessary,  and  it  should  not  be  allowed  to  terminate  at  the 
groand-lerel,  as  shown  in  the  Figure. 

'  There  should  be  an  open  area  or  garden  in  front  of  every  house,  to  allow  of  the  inlet- 
venlilatur  and  intercepting  trap  bein};  placet!  within  the  curtilage  of  the  house,  for  con- 
venience of  access.  The  arrangement!  shown  at  t  and  »  are  objectionable  in  this  respect, 
as  the  house  abuts  immediately  on  the  street. 
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diameter  of  the  drain  between  its  highest  point  and  the  surface  of  the 
ground  under  the  building.  Drains  under  houses  must  t>e  laid  in  a  direct 
line,  and  be  completely  embedded  in  and  covered  with  good  solid  concrete 
at  least  six  inches  thick  all  round.  All  inlets  to  the  drain,  except  for  venti- 
lating it,  must  be  properly  trapped. 

In  Fig.  12  the  arrangement  of  waste-pipes  and  ventilators  is  shown. 
Where  a  constant  service  of  water  is  supplied,  the  cistern  shown  at  b  is 
unnecessary,  thus  obviating  the  dangers  connected  with  the  storage  of  water. 


a.  Overflow  pipe  from    cistern.         b.   Supplx-cistern.  c.    Supply  pipe  lo  Irath  anil 

sink.  d.  Fliisliiiij;  cistern  for  W.C.  e.  Balh.  f.  Overflow  pipe  from  safe 
iimlerbatli.  g.  Sink.  h.  Manhole.'  i.  JJ  rain -pipe  under  liouse.  k.  Drain 
beyond  inleicepling  trap  going  on  to  sewei.        /.  Overflow  pi|)c  Troni  ufe  undci 

Itesides  drainpipes  of  glazed  earllienn-are,  glass  or  cement  pipes  liavj  been  also  em- 
ployed, as  also  iron  pipes  with  lead  joints,  the  last  being  coated  wilh  some  preparation  10 
prevent  llieir  rusting, 

'  The  snrface  trap  at  the  front  of  ihe  house  shonld  join  the  drain  by  a  special  branchdl 
junction,  and  not  discharge  into  Uie  manhole  as  shown  in  the  ligui;. 
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63.  Every  house^rain  shall  be  trapped  as  near  a 
junction  with  the  public  sewer. 


practicable  to   its 


13  and  14. — schbmr  c 

(Plan  and  Elevation). 
{Sealt,  I  iiuh  to  \ifetl.\ 
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Figs.  15  and   16.— Scheme  of  the  Drainage  of  a  Semi-Detachrd  House 

(Plan  and  Elevation). 

{Scale^  I  imh  to  1 5/5?^/.) 

Explatiation  of  Utienng  of  Jigs,  14,  15,  16. — a.  Soil-pipe  ventilator.  h.  Drain -venti- 
lator (outlet).  *  r.  Sink  in  wash-house.  d,  Uath.  e.  Drain-vcniilalor 
(inlet).  /  Disconnecting-trap.  g.  Footpath.  h.  Sewer.  /.  Trapped 
gully.  k.  Trapped  gully  for  disconnecting  bath-waste.  /.  Sewer-veiitilator. 
»/.  Soil-pipe  ventilator.         w.  Covered  inspection  shaft  to  trap. 

Figures  ii,  12,  13,  14,  15  and  16  show  clearly  the  arrangements  for  preventing  the 
entry  of  sewer-gases  into  the  house.  It  should  be  noted  that  in  Fig.  1 4  the  inlet-ventila- 
tor is  in  front  of  the  house  (an  arrangement  which  is  the  most  general  in  practice),  while 
in  Fig.  16  the  inlet-ventilator  is  at  the  back  of  the  house. 

It  is  forbidden  to  ventilate  house-drains  by  means  of  drain-pipes  or  by  rain-water  pipes. 

The  syphon  A  shown  in  Fig.  17  is  a  good  form  of  intercepting  trap  for  disconnecting 
the  house-drain  from  the  sewer.  It  has  a  flat  external  bottom,  which  ensures  its  being 
fixed  level.     At  B  is  shown  a  very  bad  form  of  intercepting-trap,  now  seldom  employed. 


Fir..  17. — Syphon  Trap. 

A.  ^.  Point  of  connection  of  inlet- ventilator.        b.  Junction  with  house-drain.        c. 
Outlet  from  trap  to  sewer. 

B.  A  bad  form  of  intercepting-trap,  the  central  vertical  shaft  allowing  accumulations 
to  occur,  and  cleansing  being  diflicult. 


^  Refer  to  footnote  on  the  same  arrangement  in  Fig.  11. 
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Yia.   |8.— Aft  RANI  IBM  E  NT   or  THE  SVPIION    WITH    I N  LET- VENTILATION. 

In  moiletn  hi>ii<>es  space  is  always  left  between  the  fronl  of  Ihe  house  and  the  pavement, 
thus  allowing  ihe  inlet -venlilnlor  and  (he  intercepting-trap  to  be  placed  within  the  curti- 
lage of  the  house.  The  arRnigement  actually  shown  in  Fig.  l8  is  therefore  only  rarely 
followed,  though  ihe  principle  of  inlet- ventilation  is  the  same. 

d.  Conctele  ahout  drain.        t.  Six-inch  drain.        /.  Drain-pipe  going  to  sewer. 
t.  Ilouse-wnll.        m.  Air-inlet  in  kerb. 


Flo.  19.— Section 
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llie  openings  of  ventilating  pipes  should  be  constructed  so  as  to  prevent 
the  entry  of  anything  which  might  block  them,  without  interfering  with  the 
passage  of  air.  The  total  free  surface  of  the  gratings  should  not  be  less  in 
area  than  that  of  the  section  of  the  ventilating-pipe,  and  the  latter  should 
he  as  wide  as  the  soil-pipe.  Curves  and  angles  should  be  as  far  as  practic- 
able avoided. 

An  inspeclion  chamber  should  be  placed  at  the  point  of  entry  of  fresh  ait  into  Ihe 
drain.  Iftwo  or  more  drain^pipes  join  together,  it  is  necessary  )<>  have  an  inspection 
chamljer  at  Iheir  jiinclion.  By  ihis  means  ihe  examinalinn  of  the  drainage  U  facilitated, 
and  ils  sanilary  condition  rendered  more  secure.  Figures  19  and  30  show  an  inspet- 
lion  chamber,  will]  a  branch  e  opening  obliquely  into  )lie  cliaiinel  d.  The  inlet-venli- 
lator  also  opens  into  the  mnnliole,  either  above  or  laterally. 


a.  {Fig.  19)  Inlet  for  fresh  ai 

64.  No  right-angled  junctions  to  drains,  either  vertical  or  horizontal,  are 
permitted.  Ever}'  branch  drain  must  join  another  obliquely  in  the  direc- 
tion of  the  flow  in  the  latter  (Fig.  20). 

Right-angled  junctions  are  a  frequent  cause  of  deposit  of  solid  matters.  Pipes  speci- 
ally made  for  (his  purpose  must  lie  employed  for  junctions. 

65.  In  order  to  secure  efficient  ventilation  of  house-drains,  the  house- 
drain  must  Ik  ventilated  at  both  ends.  The  inlet- ventilator  is  to  be  placed 
on  the  house  side  of  the  intercepting- trap  (Fig.  14).  The  out  let- ventilator 
should  be  as  far  from  the  inlet  as  possible,  and  should  be  carried  up  above 
all  windows,  and  be  at  least  ten  feet  high  in  every  case  (Fig.  14  and  16). 

If  this  arrangement  presents  any  difficulties,  the  outlet  ventilation  can  be 
arranged  in  front  of  the  house,  the  other  extremity  of  the  drain  serving  as 
an  inlet  (Fig.  16). 

A  continuation  upwards  of  the  soil-pipe  may  be  used  as  a  drain-venti- 
lator (Fig.  16), 
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Note  that  the  ventilation  of  the  lioiise-drain  is  ilcalt  wilh  above,  and  not  that  of  the 
sewer,  whidi  iMIer  ought  to  be  quite  distinct. 

Veiuilaling-pipes  shooM  have  the  fewest  possible  curves  and  angles.  It  is  estimated 
that  a  pipe  benl  at  right  angles  loses  50  per  cent,  of  iis  current  of  air. 


Fig.  ai.— Wastb-piprs  of  a  IIousk. 

(Scaie  I  iiuh  lo  iviry  4  fat. ) 
a.   Water  supply.  i.  Bath.  c.  Safe.  d.  OvetHo*  pipe  from  f.  f.  Sink. 

f.  Point  of  dischai^ie  of  wasle-pipes  over  gully-ltap.        g.   Kain -water  pipe  opening 
over  gully  ■trap. 

66.  No  inlets  to  drains  are  allowed  within  houses.  The  soil  pipe  must 
be  at  least  four  inches  in  diameter  and  be  fixed  outside  the  building  and 
continued  upwards  without  diminution  of  its  diameter,  and  except  where 
unavoidable  without  any  bend  or  angle  to  such  a  height  and  position  as 
to  afford,  by  means  of  its  open  end,  a  safe  oudet  for  sewer-air  (Fig.  16). 

No  trap  is  allowed  at  the  foot  of  the  soil-pipe  or  elsewhere  in  its  course, 
except  as  part  of  the  water-closet  apparatus  (Fig.  11). 

All  waste  pipes  from  1>aths,  sinks  (except  slop-sinks)  or  lavatories,  and 
OTOrllow  pipes,  must  be  taken  through  an  external  wall  of  the  house,  and 
made  to  discharge  in  the  open  ait  over  a  channel  leading  to  a  trapped 
gully  grating  at  least  iS  inches  distant  (Fig.  12). 

The  waste-pipe  from  a  slop-sink  for  carrying  off  liquid  or  solid  filth  is  to 
be  constructed  and  ventilated  like  a  soil-pipe. 
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The  object  of  lliese  regulalioni  is  obviously  to  prevent  ihe  entraoM  of  ilraia-air  into 

When  a.  n-astepipe  in  a.  Iiasement  storey  cannot  be  made  lo  discharge  !n  the  open  air 
as  de5Ctil)ed  above,  owing  lo  lliete  lieing  no  area  ouuide,  the  anangenienl  shown  in  Fig, 
IS  has  been  sugceEted  by  Mr.  Kogets  Field.  Al  the  bollom  of  the  nap  is  nn  iron  bucket 
(tarred  and  sanded  lo  prevent  rust).  Grease  and  sediment  may  be  removed  bj  means  of 
the  long  handle  provided. 

A  preferable  arrangement  lo  this  would  be  lo  make  the  waste-pipe  discharge  over  a 
pllly-trap  fixed  in  ihe  floor  of  ihe  basement,  greal  care  being  taken  that  the  trap  should 
be  properly  fixed,  the  joint  securely  made,  and  the  trap  easily  accessible  for  cleansing, 
iiinks  in  basements  without  areas  outside  should  be  avoided  where  practicable. 


-Arrangement  t 

)K  WASTE-i'irB  FROM  Sink  in  a  Basement 

Arka. 

KScaU,  %  i>Hb  It,  4  /«/.) 

a.  Graling. 

b.  Sink.        <-.   Iron  bucket  wilh  handle. 

Water- Clostls. — 67.  Water-closets  or  earth-closets  within  houses  must  be 
so  placed  that  at  least  one  of  their  sides  shall  form  an  external  wall. 

68.  They  shall  have  on  one  wall  a  window  of  not  less  than  2  feet  by  i 
foot  in  dimensions,  exclusive  of  the  frame,  and  opening- directly  into  the 
external  air,  and  in  addition  have  permanent  ventilation  by  means  of  at 
least  one  air-brick  or  by  an  air-shaft. 

Every  water-closet  shall  be  supplied  with  a  special  cistern  for  fltishing 
purposes,  not  used  for  any  other  purpose.  This  must  be  of  such  a  cha- 
racter as  to  secure  a  prompt  and  effectual  removal  from  the  pan  of  the 
closet  of  all  tilth. 

The  pan  of  the  closet  should  be  of  non-absorbent  material,  and  so  con- 
structed as  to  contain  a  sufficient  quantity  of  water,  and  that  all  filth  may 
.fall  free  of  the  sides  of  the  pan  and  directly  into  the  water. 

There  must  not  be  under  the  pan  any  "  container "  or  "  D  trap." 
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Earth-CioMis. — 70.  Every  earth-closet  must  have  a  receptacle  for  dr)- 
earth  or  other  deodorising  substance,  arranged  so  that  easy  access  may  be 
obtained  for  putting  these  in  it.  There  must  be  suitable  means  or  appa- 
ratus for  applying  the  dry  earth  to  filth  deposited  in  the  receptacle  for  filth 
of  the  closet. 

7 1.  AVhen  an  earth-closet  has  a  fixed  receptacle  for  filth,  the  latter  must 
be  so  placed  as  to  allow  of  the  application  of  dry  earth,  and  of  ready  occess 
for  removing  the  contents.  The  receptacle  should  be  large  enough  for  a 
period  not  exceeding  three  months,  its  capacity  not  exceeding  40  cubic 
feet  It  should  be  constructed  so  as  to  prevent  the  absorption  or  leakage 
of  any  filth  ;  and  the  bottom  of  the  receptacle  should  be  at  least  3  inches 
above  the  level  of  the  adjoining  ground.  The  percolation  of  rain-water,  or 
the  drainage  of  any  waste  water  into  it  should  not  be  possible. 

71.  Earth-closets  provided  with  movable  receptacles  for  filth  should 
have  similu*  arrangements  to  the  above  for  deodorising. 

The  receptacle  in  Ihis  case  should  not  exceed  2  cubic  feet  in  capacity. 

Privies. — 73.  Privies  should  be  at  least  6  feet  from  any  house  or  place 
of  business  or  meeting. 

74.  They  should  be  at  least  40  to  50  feet  from  any  well,  spring,  or  stream 
of  water  likely  to  be  used  for  drinking. 

This  distance  is  prabably  insufficient  in  many  cases  to  ensure  freedom  from  danger. 

75.  Ready  means  of  access  should  be  provided  for  every  privy,  so  as  to 
allow  of  cleansing  and  removal  of  filth  without  its  being  carried  through 
any  house. 

St  be  adopted  where  there  is  no  back  street  or  passage  through 


Ftc.  13.— Sectional  Visw  of  a  Pail-Closbt. 

76.  Privies  must  be  furnished  with  ventilating  openings  into  the  external 
air,  as  near  the  top  as  possible.     The  floors  should  be  paved  with  non- 
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absorbent  material,  with  every  part  at  least  6  inches  above  the  level  of  the 
adjoining  ground,  and  the  floor  having  an  inclination  towards  the  door  of 
the  privy  of  half  an  inch  to  the  foot. 

77.  For  privies  in  which  movable  receptacles  for  filth  are  employed,  the 
floor  beneath  the  seat  must  be  paved  as  before.  The  space  under  the  seat 
must  be  so  constructed  as  to  admit  a  movable  receptacle  capable  of  hold- 
ing not  more  than  2  cubic  feet  of  filth,  so  placed  as  to  prevent  fouling  of 
any  other  part  of  the  space. 

The  seat  must  be  so  constructed  as  to  allow  of  easy  access  to  the  sgace 
beneath  it. 

78.  Privies  with  fixed  receptacles  must  be  provided  with  means  for  the 
frequent  and  effectual  application  of  ashes,  or  other  dry  refuse  to  the  filth. 
They  must  be  so  constructed  as  not  to  be  exposed  to  rainfall  or  the  drain- 
age of  any  waste  water. 

The  receptacle  must  consist  of  non-absorbent  material,  and  haye  its  floor 
at  least  3  inches  above  the  level  of  the  adjoining  ground,  and  its  total 
capacity  not  exceeding  8  cubic  feet.  Adequate  means  of  access  must  be 
provided  for  cleansing  the  receptacle. 

The  limit  of  size  goes  far  towards  ensuring  a  weekly  scavenging. 

79.  No  part  of  a  privy  must  have  a  direct  communication  with  any 
drain. 

Ashpits. — 80.  Ashpits  must  be  at  least  6  feet  away  from  any  house. 

81-2.  They  should  be  at  least  30  to  40  feet  away  from  any  source  of 
drinking  water ;  and  should  be  so  constructed  and  placed  as  to  afford  ready 
access  for  cleansing,  without  having  their  contents  carried  through  any 
house. 

83.  Their  capacity  should  not  exceed  6  cubic  feet,  or  for  a  period  not 
exceeding  one  week. 

84.  Every  ashpit  should  be  made  of  flagging  and  slate,  or  brickwork  at 
least  9  inches  thick  rendered  inside  with  cement.  The  floor  must  be  not 
less  than  3  inches  above  the  adjoining  ground,  and  be  flagged  or  asphalted. 
The  ashpit  must  be  roofed  over,  and  have  a  door  for  the  convenient  removal 
of  contents,  capable  of  being  securely  closed. 

85.  The  ashpit  must  not  communicate  with  any  drain. 

Cesspools, — 86.  Every  cesspool  should  be  at  least  50  feet  from  any 
dwelling-house. 

Cesspools  are  only  permissible  in  sparsely  populated  districts,  where  no  public  sewers 
are  provided.  They  are  liable  to  be  a  source  of  danger  by  the  accumulation  of  filth  in  the 
neighbourhood  of  houses,  and  by  the  possible  contamination  of  drinking-water. 

87.  Every  cesspool  should  be  at  least  60  to  80  feet  from  the  nearest 
well,  stream,  or  other  source  of  drinking-water. 

It  is  doubtful  if  this  distance  suffices  in  all  cases. 

88.  Ready  means  must  be  provided  for  emptying  cesspools  without  con 
veying  their  contents  through  any  house. 
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Cesspools  must  not  have  an  outlet  communicating  with  any  sewer. 

This  bye-law  ensures  that  no  cesspools  shall  be  allowed  where  a  public  system  of 
sewerage  is  available. 

89.  Every  cesspool  must  be  built  of  good  brickwork  in  cement,  rendered 
inside  with  cement,  and  with  a  backing  of  at  least  9  inches  of  well-puddled 
clay  around  and  beneath  the  brickwork. 

It  should  be  properly  covered  over  and  be  adequately  ventilated. 

Housfs  unfit  for  Human  Habitation. — 90.  The  Sanitary  Authority  are 
enabled  to  have  any  building,  or  part  thereof,  which  is  shown  to  be  unfit 
for  human  habitation,  closed  against  such  use  until  the  owner  upon  whom 
the  following  notice  is  served  has  made  it  fit  for  habitation  ;  and  to  pre- 
vent any  person  from  inhabiting  such  house,  until  it  has  been  made  fit  for 
habitation. 

The  owner  has  a  right  to  be  heard  in  defence  of  his  interests,  before  this 
bye-law  can  be  carried  out,  as  indicated  in  the  following  notice  which  is 
served  upon  him : — 

[Form  of  Notices^ 

District  of 

To  of 

Whereas,  by  a  statement  in  writing  under  the  hand  of  Medical 

Officer  of  Health  for  the  said  District  (or  the  Surveyor),  of  which  statement  a  copy  is 
contained  in  the  Schedule  hereunto  annexed,  it  has  been  certified  to  the  said  sanitary 
authority  that  a  certain  building  or  part  of  a  building,  situate  at 
in  the  said  district,  is  unBt  for  human  habitation  ; 

And  whereas  it  has  l)een  shown  to  the  said  sanitary  authority  that  you  are  the  owner 
of  such  building  or  part  of  a  building ; 

Now  I  the  Clerk  of  the  said  sanitary  authority,  do 

hereby  give  you  notice  that  unless  on  or  before  the  day  of 

18  f  by  a  statement  in  writing  under  your  hand,  or  under  tlie  hand  of  an  agent  duly 
authorised  by  you  in  that  behalf,  and  addressed  to  and  duly  served  upon  the  said  sanitary 
authority  by  being  delivered  to  me,  you  shall  show  to  the  said  sanitary  authority  sufficient 
cause  why  such  building  or  part  of  a  building  shall  not  be  declared  unfit  for  human  habi- 
tation, the  said  sanitary  authority  in  pursuance  of  the  powers  conferred  upon  them  in 
that  behalf  will,  by  an  order  of  writing  under  their  seal,  declare  that  sach  building  or 
part  of  a  building,  is  unfit  for  human  habitation,  and  direct  that,  unless  and  until  such 
building  or  part  of  a  building  shall  have  been  rendered  fit  for  human  habitation,  the  same 
shall  lie  closed,  and  the  use' thereof  for  human  habitation  shall  I)e  prohibited. 

Witness  my  hand  this  day  of 

in  the  year  One  thousantl  eight  hundred  and 

CUrk  to  tJie  Sanitary  Authority, 

Control  of  the  Erection  of  Neiv  Houses, — 92.  Every  person  intending  to 
erect  a  building  must  give  written  notice  to  the  sanitary  authority  of  his 
intention,  accompanied  by  plans  and  sections  of  every  floor  of  the  intended 
building,  on  a  scale  of  not  less  than  i  inch  to  every  8  feet,  showing  the 
details  of  construction,  especially  of  every  closet,  cesspool,  well,  etc. 

The  plans,' etc.,  must  be  accompanied  by  a  description  in  writing  of  the 
materials  intended  to  be  used,  and  of  the  intended  mode  of  drainage  and 
means  of  water-supply  ;  and  also  by  a  block  plan  of  the  building  on  a  scale 
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of  not  less  than  i  inch  to  every  44  feet,  which  shall  show  the  position  of 
adjoining  buildings,  the  width  and  level  of  the  street  in  front,  the  level  of 
the  lowest  floor  of  the  new  building,  and  of  any  yard  belonging  to  it.  This 
plan  should  show  the  intended  line  of  drainage  of  the  house,  the  intended 
size,  depth,  and  inclination  of  the  drain,  and  the  details  of  the  arrangement 
proposed  for  ventilating  the  drain. 

93.  Notice  must  be  given  to  the  surveyor  of  the  sanitary  authority  of 
the  date  on  which  it  is  intended  to  begin  to  erect  any  new  house.  No 
drain  or  foundation  of  a  building  is  allowed  to  be  covered  up  without 
previous  notice  having  been  given  to  the  surveyor. 

Any  work  which  contrary  to  this  bye-law  is  covered  up,  or  so  far  com- 
pleted as  to  prevent  due  inspection,  may,  by  order  of  the  Surveyor,  be 
exposed  or  pulled  down  to  satisfy  him  that  it  is  in  accordance  with  the 
bye-laws. 

94. — The  Surveyor  of  the  Sanitary  Authority  must  be  afforded  access 
to  the  work  in  connection  with  any  new  house  during  its  progress,  for  the 
purpose  of  inspection. 

96-97.  The  Surveyor  ought  to  have  written  notice  sent  to  him  on  the 
completion  of  any  new  street  or  building,  so  that  he  may  have  an  oppor- 
tunity of  again  inspecting  them. 

98.  Penalties  are  incurred  by  infringing  any  of  the  previous  bye-laws. 

99,  When  any  work  has  been  done  in  contravention  of  the  bye-laws, 
the  Sanitary  Authority  is  empowered  to  remove,  alter,  or  pull  down  the 
work,  unless  the  owner  shows  sufficient  cause  w^hy  this  should  not  be  done. 

Common  Lodgfing^-Houses. — For  the  regulations  contained  in  the 
Public  Health  Act  respecting  Common  Lodging-Houses,  see  p.  28.  In 
addition  to  the  general  sanitary  requirements  for  all  dwelling-houses,  the 
Model  Bye-laws  of  the  Local  Government  Board  prescribe  the  following 
regulations : — 

I.  The  keeper  of  a  common  lodging-house  shall  not  receive  a  greater 
number  than  is  fixed  by  the  sanitary  authority  as  the  maximum  number 
allowed  and  specified  in  the  following  form  of  notice  to  the  keeper  : — 

\_Form  of  Not  ice. '\ 

To  of 

Whereas  in  pursuance  of  the  statutory  provision  in  that  behalf,  you  have  been  duly 
registered  by  the  Sanitary  Authority  for  the  district  of  as  the 

keeper  of  a  common  lodging-house  situated  at  in  the 

said  district.     Now  I,  Clerk  to  the  said  Sanitary 

Authority,  do  hereby  give  you  notice  that,  in  the  exercise  of  the  powers  conferred  upon 
them  in  that  behalf,  the  said  Sanitary  Authority  have  fixed  as  the  maximum  numl^er  of 
lodgers  authorised  to  be  received  at  any  one  time  into  such  house  and  into  the  several 
rooms  therein  the  number  specified  in  respect  of  such  house  and  of  each  of  such  rooms 
in  the  Schedule  hereunto  appended. 

Schedule. 
The  Sanitary  District  of 
Common  Lodging  House  situated  at 
Name  of  Keeper 
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The  maximum  number  of  lodgers  authorised  to  be  received  at  any  time  into  this  house 
is  The  maximum  numl)er 

of  lodgere  authorised  to  be  received  at  any  one  time  into  each  of  the  several  rooms  in  this 
house  is  the  number  specified  in  respect  of  such  room  in  the  appropriate  column  of  the 
following  table : — 


Description' or 
number  of  room. 


Ground  storey 
First  storey 
Second  storey 
Topmost  storey 


Dimensions  or 

cubical  contents 

of  room. 


•  ■  • 
••• 


Maximum 

number  of 

lodgers. 


For  the  purposes  of  this  notice,  every  two  children  under  the  age  of  ten  years  may  be 
counted  as  one  lodger. 
Witness  my  hand  this  day  of 

18 

CUrk  to  the  Sanitary  Authority. 

3.  No  person  of  the  male  sex  over  10  years  of  age  is  allowed  to  occupy 
any  bedroom  occupied  by  females  ;  and  conversely  for  females. 

Married  couples  are  not  included  in  this  regulation ;  but  no  person  of 
either  sex  over  10  years  of  age  must  occupy  the  same  apartment  as  a 
man  and  his  wife. 

4.  Every  apartment  used  by  a  married  couple  must  be  effectually 
screened  by  a  solid  partition  from  the  occupants  of  any  other  bed,  the 
partition  reaching  throughout  the  whole  length  and  breadth  of  the  bed 
(adequate  means  of  access  to  the  bed  being  left),  to  a  sufficient  height 
above  the  bed,  and  not  being  more  than  6  inches  from  the  floor  below. 

5.  The  keeper  must  cause  every  yard  and  open  space  about  the  premises 
to  be  kept  clean  and  in  good  order. 

6.  The  floors  and  passages  of  every  room  must  be  swept  each  day  before 
10  a,m.,  and  washed  once  a  week. 

7.  Every  window  and  fixture  of  stone  and  wood  must  be  periodically 
cleansed. 

8.  The  bedclothes,  bedding,  and  bedsteads  must  be  kept  in  a  clean  and 
wholesome  condition. 

9.  A  sufficient  supply  of  basins,  water,  and  towels  must  be  provided  for 
the  lodgers,  and  kept  in  a  cleanly  condition. 

10.  All  solid  or  liquid  filth  or  refuse  must  be  removed  daily  before  10 
a.m.  from  every  room,  and  the  utensils  thoroughly  cleansed. 

11.  The  seat,  floor,  and  walls  of  every  water-closet  or  privy  belonging  to 
the  house  must  be  kept  in  a  clean  and  wholesome  condition. 

12.  The  water-closet  and  its  apparatus,  and  the  drain  connected  with  it, 
must  be  kept  in  good  order  and  efficient  action. 

13.  If  there  is  any  earth-closet  or  privy  belonging  to  the  house,  it  must 
be  kept  in  a  wholesome  condition,  and  dry  earth  or  other  deodorizer 
provided. 
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14.  The  same  regulation  applies  to  ashpits. 

15.  All  means  of  ventilation  must  be  kept  in  efficient  action. 

16.  All  the  windows  of  bedrooms  must  be  kept  fully  open  for  at  least 
one  hour  in  the  forenoon,  and  one  hour  in  the  afternoon  of  every  day, 
unless  the  state  of  the  weather  forbids  this,  or  a  bed  in  the  room  in  ques- 
tion is  occupied  in  consequence  of  sickness  or  of  other  sufficient  cause. 

17.  The  bedclothes  of  every  bed  must  be  removed  as  soon  as  practic- 
able after  occupation  of  the  bed,  and  exposed  to  the  air  for  at  least  one 
hour  every'  day. 

18.  The  keeper,  if  any  lodger  is  ill  from  any  infectious  disease,  must 
adopt  all  necessary  precautions  against  its  spread ;  and  the  same  room 
must  not  be  occupied  by  any  other  person.  When  so  ordered  by  the 
Sanitary  Authority,  he  must  take  all  the  necessary  steps  for  securing  the 
removal  of  such  patient  to  a  hospital,  and  carry  out  all  the  necessary 
measures  prescribed  by  the  Medical  Officer  of  Health.  He  may  be  re- 
quired to  cease  to  receive  any  lodger  for  a  specified  time,  and  must  see  to 
the  carrying  out  of  the  necessary  cleansing  and  disinfecting. 

19.  The  room  employed  as  a  scullery  or  kitchen  must  not  be  used  as  a 
sleeping  apartment. 

20.  No  bed  must  be  occupied  by  more  than  one  person  of  the  male  sex 
above  the  age  of  ten  years. 

21.  No  bed  may  be  occupied  within  eight  hours  of  the  time  it  was 
vacated  by  the  preceding  occupant  of  it 

22.  Every  room  must  be  furnished  with  sufficient  beds,  bedclothes,  and 
the  necessary  utensils  for  the  number  of  persons  allowed  in  it. 

23  and  24.  The  keeper  must  affix  in  a  conspicuous  position  in  each 
room  any  placards  supplied  by  the  Sarfftary  Authority  stating  the  maximum 
number  of  lodgers  for  each  room  ;  and  must  also  exhibit  a  copy  of  the  bye- 
laws  in  force  when  supplied  with  it. 

The  keeper  of  the -common  l(xI(*ing-house  is  made  the  responsible  parly  in  the  event 
of  breach  of  any  of  these  regulations. 

Seamen's  Lodpingf  Houses. — For  lodging-houses  for  the  use  of  sea- 
men in  ports,  there  are  regulations  in  the  Merchant  Shipping  Acts  of  1854 
and  1883.  According  to  these  regulations,  the  Sanitary  Authority  of  each 
port  should  make  local  bye-laws,  for  which  the  confirmation  of  the  Board 
of  Trade  is  required.  These  should  state  the  conditions  under  which 
such  lodging-houses  may  be  opened  and  inspected,  regulations  as  to  their 
sanitary  condition,  and  the  measures  to  be  taken  to  prevent  the  opening 
of  non-registered  lodging-houses. 

If  the  Local  Authority  fails  to  make  the  required  bye-laws,  they  are 
made  by  the  president  of  the  Board  of  Trade. 

Slaugfhter-Houses. — The  model  bye-laws  of  the  Local  Government 
Board  require  that : — 

I .  Every  person  who  shall  apply  to  the  Sanitary  Authority  for  a  licence 
for  the  erection  of  any  premises  to  be  used  and  occupied  as  a  slaughter- 
house shall  furnish  in  the  form  hereunto  appended  a  true  statement  of  the 
particulars  therein  required  to  be  specified. 
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Form  of  Application  for  a  Licence  to  erect  Premise?  for  Use  and 

Occupation  as  a  S laughter-House. 

To  the  Sanitary  Authorfty  for  the  District  of  • 

I,  ,  of  ,  ,  do  hereby 

apply  to  you  for  a  licence,  in  pursuance  of  the  statutory  provisions  in  that  behalf,  for  the 
erection  of  certain  premises  to  be  used  and  occupied  as  a  slaughter-house  ;  and  I  do 
hereby  declare  that  to  the  best  of  my  knowledge  and  belief  the  Schedule  hereunto 
annexed  contains  a  true  statement  of  the  several  particulars  therein  set  forth  with  respect 
to  the  said  premises. 

Schedule. 


I.  Boundaries,  area,  and  description  of  the 
proposed  site  of  the  premises  to 
l)e  erected  for  use  and  occupation 


as  a  slaughter-house. 


2.  Description    of   the    premises    to    be 
erected  on  such  site : — 

(a)  Nature,  position,  form,  superfi- 
cial area  and  cubical  contents  of  the 
several  buildings  therein  comprised. 

(h)  Extent  of  paved  area  in  such 
buildings,  and  materials  to  be  employed 
in  the  paving  of  such  area. 

{c)  Mode  of  construction  of  the  in- 
ternal surface  of  the  walls  of  such  build- 
ings, and  materials  to  be  employed  in 
such  construction. 

(//)  Means  of  water  supply, — position, 
form,  material,  mo<le  of  construction, 
and  capacity  of  the  several  cisterns, 
tanks,  or  other  receptacles  for  water  to 
l)e  constructed  for  permanent  use  in  or 
upon  the  premises. 

{/)  Means  of  drainage,  —  position,* 
size,  materials,  and  mode  of  construction 
of  the  several  drains. 

(/")  Means  of  lighting  and  ventila- 
tion. 

{g)  Means  of  access  for  cattle  from 
the  nearest  street  or  public  thorough- 
fare. 

(/i)  Number,  position,  and  dimensions 
of  the  several  stalls,  pens,  or  lairs  to  be 
provided  on  the  premises. 

(/)  Number  of  animals  for  which  ac- 
commodation will  be  provided  in  such 
stalls,  pens,  or  lairs,  distinguishing — 

1.  Oxen. 

2.  Calves. 

3.  Sheep  or  lambs. 

4.  Swine. 
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Witness  my  hand  this 


day  of 


i8 


(Signature  of  Applicant.) 
(Address  of  Applicant.) 

2.  Application  must  be  similarly  made  when  a  licence  is  required  for 
the  use  and  occupation  of  any  premises  as  a  slaughter-house. 

3  and  4.  Every  person  to  whom  the  Sanitary  Authority  decides  to  grant 
a  licence  to  erect  premises  as  a  slaughter-house  is  entitled  to  receive  from 
the  Sanitary  Authority  a  licence  in  the  appended  form. 

Form  of  Licence  to  erect  Premises  for  Use  and  Occupation  as  a 

Slaughter-House. 
No.  of  Licence 

Reference  to  Folio  in  Register  • 

District  of  • 

Whereas  application  has  been  made  to  us,  the  Sanitary  Authority  for  the  district  of 
,  by  ,  of  ,  ,  for  a  licence  to  erect  on  a  site 

within  the  said  district  certain  premises  for  use  and  occupation  as  a  slaughter-house  : 

Now,  we,  the  said  Sanitary  Authority,  in  pursuance  of  the  powers  conferred  upon  us 

by  the  statutory  provisions  in  that  behalf,  do  hereby  license  the  said  ,  of 

,  ,  to  erect  for  use  and  occupation  as  a  slaughter-house  upon  the 

site  defined  or  described  in  the  Schedule  hereunto  annexed  the  premises  whereof  the 

description  is  set  forth  in  the  said  Schedule. 

Schedule. 


Boundaries,  area,  and  description  of  the 

proposed  site  of  the  premises  to  be  erected  for  use 

and  occupation  as  a  slaughter-house. 


Description  of  the  premises  to  be  erected  for  use 
and  occupation  as  a  slaughter-house. 


Given  under  the  Common  Seal  of  the  Sanitary  Authority 
for  the  district  of  ,  this  day   of 

,  in  the  year  One  thousand  eight  hundred 
and 


Clerk  to  the  Sanitary  Attthority. 

A  similar  licence  is  to  be  given  in  the  case  of  an  application  for  the 
use  and  occupation  of  existing  premises  as  a  slaughter-house,  where  the 
Sanitary  Authority  has  decided  to  grant  a  licence. 

5.  Every  person  who  his  obtained  a  licence  from  the  Sanitary  Authority 
to  erect  any  premises  for  use  as  a  slaughter-house,  shall  register  such 
premises  at  the  office  of  the  Sanitary  Authority,  it  being  the  duty  of  the 
Clerk  to  the  Sanitary  Authority  to  enter  the  particulars  given  in  the 
accompanying  schedule,  in  a  book  provided  for  this  purpose. 
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Form  of  Register  ok  Slaughter-houses. 


District  of 


Folio 


• 

J 

Date  of  licence. 

cence. 

pame,  surname, 
dress  of  owner  or 
itor  of  slaughter- 

Christian  name,  surnanne, 
and  address  of  occupier 
of  slaughter-house. 

Situation    of    slaughter- 
house. 

Number  of  animals 

for  which  accommodation 

Ls  provided  on  the 

premises. 

I 

o        1     %ia  5^3 

2      1   U     . 

1 

6.  The  occupier  of  a  slaughter-house  must  afford  at  all  reasonable 
times  free  access  to  the  officers  of  the  Sanitary  Authority,  for  the  purpose 
of  inspecting  the  premises. 

7.  He  must  provide  every  animal  in  the  lair  with  a  sufficient  quantity 
of  wholesome  water. 

8.  The  head  of  each  cow  or  ox  must  be  so  secured  that  it  can  be 
felled  with  as  little  pain  or  suffering  as  possible. 

9.  The  slaughter-house  must  be  efficiently  ventilated  into  the  external 
air;  and  (10)  the  drainage  must  be  kept  in  efficient  action. 

11.  The  internal  surface  of  the  walls  and  the  floor  must  be  kept  in 
good  repair,  so  as  to  prevent  the  absorption  of  any  offensive  material. 
The  walls  must  be  washed  with  hot  lime-wash  at  least  four  times  in  every 
year;  and  the  floors,  etc.,  must  be  thoroughly  washed  and  cleansed 
within  three  hours  after  the  completion  of  slaughtering. 

1 2.  Dogs  are  not  allowed  to  be  kept  in  the  slaughter-house.  Cattle  may 
only  be  kept  on  the  premises,  so  long  as  may  be  necessary  for  the  purpose 
of  preparing  them  for  slaughtering. 

13.  The  hide,  fat,  and  offal  of  every  animal  slaughtered  on  the  premises 
must  be  removed  therefrom  within  twenty-four  hours  after  the  completion 
of  the  slaughtering  of  the  animal. 

14.  A  sufficient  water  supply  must  be  provided. 

15.  Covered  galvanized  iron  or  other  receptacles  of  non-absorbent 
materials,  furnished  with  closely  fitting  covers  must  be  provided  for  the 
reception  of  all  blood,  manure,  garbage,  or  other  refuse  products  of 
slaughtering.  The  contents  of  these  receptacles  must  be  removed  from 
the  premises  at  least  once  in  every  twenty-four  hours,  and  the  receptacles 
kept  thoroughly  clean. 

16.  An  offence  against  any  of  the  preceding  bye-laws  renders  the  offender 
liable  to  a  penalty  of  ;^5,  and  in  the  case  of  a  continuing  offence  to  a 
penalty  of  \os,  for  every  day  during  which  the  nuisance  continues. 


CHAPTER   IV. 

LONDON. 

General  Summary. — Sanitary  Administration. — Resume  of  the  Hygiene  of  the  Air.— 
Methods  of  Ventilation. — Resume  of  the  Hygiene  of  Water. — Arrangements  as  to 
Water  Supply, — Resume  of  the  Hygiene  of  Food. — Sanitary  Provisions  as  to 
Foods. — Sale  of  Foods. — The  Milk  Trade. — Resume  of  the  Hygiene  of  the  Soil. — 
Scavenging  of  I^ondon.— Letts'  Wharf  and  Dust  Cremator. — Cattle  Markets.— 
Abattoirs. — Resume  of  Drainage  Systems. —Systems  of  Water-closets. —  General 
Rules  as  to  the  Construction  of  Sewers. — Purification  of  Sewage. — Filtration.— 
The  Sewers  of  London. — The  Wimbledon  Sewage  Farm. — The  Croydon  Sewage 
Farm. 

General  Summary, — London,  the  greatest  city  in   the  world,  had  a 
population  at  the  census  taken  in  April,  1891,  of  4,231,431. 

It  stands  in  portions  of  three  counties — Middlesex,  Surrey,  and  Kent- 
North  of  the  Thames  it  is  in  Middlesex,  and  on  the  south  of  this  river  in 
the  County  of  Kent  and  the  western  part  of  the  County  of  Surrey. 

The  soil  consists  of  a  ferruginous  brownish-red  clay,  called  the  London 
clayy  overlaid  in  some  parts  by  sand  or  gravel.  To  the  north  the  ground 
rises  from  the  Thames  to  the  undulating  heights  of  Hampstead  and  High- 
gate  ;  to  the  west  it  rises  gradually  froni  Westminster,  Chelsea,  Fulham, 
and  Hammersmith  towards  Paddington,  Hanover  Square,  St.  James's, 
Westminster,  and  Marylebone.  To  the  east  the  ground  falls  from  Shore- 
ditch,  Bethnal  Green,  and  Whitechapel  towards  the  lower  quarters  of  St. 
George-in-the-East,  Stepney,  Poplar,  and  Bow,  situated  on  the  banks  of 
the  Thames  and  its  tributary  the  I^a.  The  banks  of  the  Southwark  side 
are  occupied  by  an  uninterrupted  series  of  dockyards  and  warehouses ; 
thence  it  rises  gradually  to  Norwood,  Eltham.  and  Sydenham. 

The  mean  height  of  the  southern  parts  of  London  above  the  level  of 
high  water  of  the  Thames  is  about  6  feet,  that  of  the  eastern  parts  is  26 
feet,  of  the  western  parts  27^  feet,  and  of  the  northern  parts  67^  feet. 
The  mean  height  of  London  above  the  high-water  level  is  about  39  i^x, 

London  is  situated  nearly  78  miles  from  the  mouth  of  the  Thames;  but 
the  tide  is  felt  as  far  as  Teddington,  which  is  over  9  miles  to  the  west. 

The  superficial  area  of  the  County  of  London  is  75,462  acres.  The 
population,  enumerated  at  the  census  April,  1891,  was  4,231,431,  averag- 
ing 56  per  acre.  There  are  553,764  inhabited  houses,  each  having  on  an 
average  7  to  8  occupants. 

This  small  number  shows  that  it  is  usual  in  England  to  have  only  one 
family  in  each  house. 
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The  mortality  per  i,ooo  inhabitants  has  been  as  follows  since  the  year 
1865  :— 

1865-69 24-4 

1870-74 23-0 

1875-79 22*5 

1880-14 21-2 

1885-88 20-2 

1889-90 I9'9 

1891 21*4 

Sanitary  Administration* — London  has  always  had  a  set  of  enact- 
ments separate  from  those  regulating  the  sanitary  condition  of  other  parts 
of  the  country.  The  complex  and  numerous  Acts  of  Parliament  relating 
to  the  metropolis  have,  during  the  parliamentary  session  of  1890,  been 
consolidated  and  amended  in  the  Public  Health  (London)  Act,  the  special 
provisions  of  which  are  summarised  on  page  54.  This  Act  brings  the 
metropolis  into  a  line,  as  regards  efficiency  of  sanitary  legislation,  with  the 
rest  of  the  country,  while  in  certain  respects  it  gives  powers  beyond  those 
in  the  hands  of  provincial  authorities. 

The  sanitary  administration  of  London,  unlike  that  of  the  provinces,  is 
not  checked  in  any  manner  by  the  Ia)cal  Government  Board.  Until  1888  the 
Central  Sanitary  Authority  in  London  was  the  Metropolitan  Board  of  JVorks, 
there  being  also  the  Metropolitan  Asylums  Board  for  the  general  control  and 
administration  of  infectious  hospitals  and  asylums.  The  former  of  these 
bodies  is  now  superseded  by  the  London  County  Council^  the  latter  retains 
its  former  powers. 

In  addition  to  these  central  authorities,  London  is  sub-divided  into  a 
number  of  local  Sanitary  Authorities.  The  divisions  of  these  authorities 
correspond  with  the  divisions  of  parochial  (poor-relief)  administration  ;  />., 
with  parishes ;  but  the  sanitary  and  parochial  functions  are  administered 
by  different  bodies.  The  representatives  of  the  public  for  each  parish  are 
elected  on  the  vestry.  In  some  parts  of  London  the  vestry  does  not  form 
the  local  authority ;  but  representatives  from  this  and  neighbouring  vestries 
are  elected  to  act  on  a  District  Board  of  Works,  There  are  in  London 
23  vestries  and  15  district  board  of  works.  It  is  almost  certain  that  the 
boundaries  of  these  districts  will  be  modified,  and  the  elected  bodies  made 
more  directly  representative  of  the  constituencies  by  the  District  Councils 
Bill,  which  will  probably  shortly  be  passed  through  Parliament. 

The  number  of  members  of  each  vestry  was  fixed  in  proportion  to  the 
population.  The  number  of  members  of  a  district  board  varies  in  the 
different  districts  from  27  to  58.  The  representatives  are  elected  for  three 
years,  one-third  retiring  each  year,  though  they  are  eligible  for  re-election. 

The  City  of  London  has  special  privileges  of  its  own,  not  being  directly 

under  the  supervision  of  the  London  County  Council.      Its  governing 

municipal  body  is  called  the  Corporation  of  London^  consisting  of  the  Lord 

Mayor  chosen  annually,  25  aldermen  chosen  for  life,  and  206  common 

.councillors  elected  annually.     The  sanitary  administration  of  the  city  is  in 
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the  hands  of  the  Commission  of  Sewers^  consisting  of  95  members,  who 
are  chosen  from  the  aldermen  and  councillors  of  the  City  of  London.  Its 
name  originated  in  the  earliest  sanitary  law  of  England — T/u  Statute  of 
Stivers^  passed  in  1533,  in  the  reign  of  Henry  VIII..  The  95  members  of 
the  Commission  of  Sewers  are  the  Lord  Mayor,  the  town  clerk,  6  aldermen, 
and  87  common  councillors.  The  Commission  of  Sewers  acts  as  the  Port 
Sanitary  Authority  for  the  Port  of  London,  having  the  same  powers  as  the 
port  sanitary  authorities  under  the  Public  Health  Act  (p.. 35). 

The  London  County  Council  was  constituted,  in  common  with  county 
councils  all  over  England  and  Wales,  under  the  Local  Government  Act  of 
1888.  The  City  of  London  forms  one  of  its  electoral  divisions,  like  all 
other  districts  in  London,  and  sends  representatives  to  it  The  Count}- 
Council  comprises  a  chairman,  19  aldermen,  and  118  councillors.  The 
term  of  office  for  aldermen  is  6  years,  for  councillors  3  years.  The 
councillors  are  elected  directly  by  the  ratepayers,  the  aldermen  by  the 
councillors. 

The  powers  and  duties  of  the  County  Council  are  as  follows  : — 

1.  The  raising  and  loaning  of  money  for  public  purposes ; 

2.  The  main  drainage  of  the  metropolis,  including  precipitation  of 
sewage  and  the  disposal  of  the  sludge ; 

3.  Sanctioning  new  sewers  constructed  by  vestries  and  district  boards  ; 

5.  Controlling  the  fire  brigades  of  the  metropolis  ; 

6.  The  purchase  and  maintenance  of  existing  parks  and  open  spaces  ; 

7.  The  maintenance  of  the  Thames  Embankments,  and  works  for  the 
prevention  of  flood ; 

8.  The  control  of  bridges  over  the  Thames  within  the  metropolis,  the 
tunnel  under  the  Thames  at  Blackwall,  and  Woolwich  ferry ; 

9.  The  inception  and  carrying  out  of  great  street  improvements  ; 

10.  The  regulation  of  the  width  of  new  streets,  lines  of  building,  the 
naming  and  numbering  of  streets,  etc ;  the  appointment  of  building  and 
district  Surveyors;  regulation  of  dangerous  structures,  and  of  buildings 
unfit  for  habitation,  including  action  under  the  Housing  of  the  Working 
Classes  Act,  1890; 

11.  The  control  of  regulations  as  to  cattle  diseases,  offensive  trades, 
dairies  and  cow-sheds,  tramways,  gas  testing,  and  constant  supply  of  water  ; 
licensing  of  slaughter-houses  and  of  cow-keepers ;  and  the  election  of 
coroners ; 

12.  The  making  of  bye-laws  for  the  metropolis  on  various  sanitary- 
matters  ;  and  the  receiving  of  reports  from  local  Medical  Officers  of  Health, 
half  of  whose  salary  is  paid  by  the  Local  Authority,  and  half  by  the  County 
Council. 

Each  parish  or  district  in  the  metropolis  possesses  a  Medical  Officer  of 
Health,  one  or  more  Sanitary  Inspectors,  a  Surveyor,  an  Accountant,  and 
a  Clerk,  with  other  subordinate  officers.  Their  duties  are  the  same  as  in 
other  towns. 

The  duties  of  the  Vestries  and  Boards  of  Works  of  the  metropolis  are 
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to  carry  out  the  provisions  of  the  Local  Management  Acts  of  1855,  1856, 
and  1862,  and  also  of  the  Public  Health  (London)  Act,  1890,  and  of 
various  special  Acts  applicable  to  London  as  well  as  to  the  rest  of  the 
country.  Speaking  broadly,  these  provisions  are  similar  to  those  contained 
in  the  Public  Health  Act,  1875,  though  there  are  numerous  minor  differ- 
ences (see  p.  54).  The  Infectious  Disease  (Notification)  Act,  so  far  as  the 
metropolis  is  concerned,  is  incorporated  in  the  Public  Health  (London) 
Act. 

The  Local  Government  Board  was  established  by  the  Public  Health  Act 
of  1848.  In  1858  in  connection  with  an  amendment  of  this  Act  it  ceased 
to  exist,  its  functions  being  transferred  to  the  Privy  Council,  with  a 
Medical  Officer  as  head  of  the  sanitary  department.  In  187 1  these 
functions  w^ere  again  handed  over  to  the  Local  Government  Board ;  but 
I^ndon,  adhering  to  the  older  legislation,  still  remained  under  the  control 
of  the  Privy  Council,  whose  duty  it  is  in  the  event  of  a  serious  epidemic 
to  publish  temporary  regulations  for  preventing  its  spread.  These  r^ula- 
tions  remain  valid  for  six  months  from  the  date  of  issue. 

Vaccination,  poor-law  administration,  the  General  Register  Office  for 
Statistics,  and  the  inspection  of  the  metropolitan  water  supply  are,  how- 
ever, under  the  control  of  the  Local  Government  Board.  The  Metropolis 
Water  Acts^  1855-71  contain  special  provisions  as  to  the  water  supply  of 
London. 

R6sum^  of  the  Hygrione  of  the  Air. — The  air  contains  in  every  100  volumes 
20'99  of  oxygen,  78*6  of  nitrogen,  '033  of  otrbonic  dioxide,  and  a  variable  quantity  of 
aqueous  vapour.  With  the  exception  of  aqueous  vapour,  the  constituents  of  external  air 
vary  but  little.  According  to  Dr.  Angus  Smith,  the  amount  of  oxygen  varies  from 
20*999  per  cent,  on  the  coast  of  Scotland  to  20*910  in  the  streets  of  Manchester,  while 
the  carbonic  dioxide  varies  from  '03  to  '05  per  cent.  Dr.  Smith  found  in  the  localities 
named  below  the  following  amounts  of  carbonic  dioxide  : — 

Mean  of  several 
Analyses. 

Different  localities  in  Scotland  at  variable  heights  above  the  sea      .  '0336 

Open  spaces  in  London  .        . '0301 

Streets  in  London '0341 

Perth  and  its  vicinity '0414 

Neighbourhood  of  narrow  streets  in  Glasgow         ....  '0539 

Neighbourhood  of  wide  streets  in  Glasgow '0461 

Outskirts  of  Manchester "0369 

Streets  of  Manchester '0403 

On  the  Lake  of  Geneva  (according  to  Saussure)      ....  '0439 

The  amount  of  aqueous  vapour  in  the  air  varies  with  the  temperature.  Its  usual 
amount  varies  from  50  to  75  per  cent,  of  the  amount  required  for  saturation  of  the  air. 

According  to  the  researches  of  the  celebrated  bacteriologist,  Miquel,  at  Paris,  the 
number  of  microbes  is  least  in  pure  external  air.  The  atmosphere  of  a  vinery  contains 
at  least  twenty  times  more  bacteria  than  country  air.  The  number  in  close  places  is 
considerably  greater  than  in  the  external  air,  and  the  number  increases  in  proportion  as 
the  locality  is  populated  and  the  ventilation  defective.  In  inhabited  houses  the  impurity 
of  the  air  is  especially  due  to  the  products  of  respiration,  carbonic  acid,  and  alkaloids  the 
composition  of  which  is  not  completely  known. 

The  air  also  always  contains  a  quantity  of  fine  dust,  and  conveys  the  microbes  which 
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originate  organic  decompositions,  and  in  some  cases  specific  febrile  diseases.     In  m- 
habitated  parts  the  air  contains  in  addition  particles  of  carbon,  of  hairs,  fibres  of  lis 
particles  of  starch,  of  epithelium,  etc     A  large  proportion  of  these  constituents 
air  impure ;  but  the  pollution  of  air  is  due  chiefly  to  the  products  of  respiration— car- 
bonic dioxide,  and  alkaloids  not  yet  completely  recognised. 

In  respiration  a  quantity  of  oxygen  is  consumed,  and  the  expired  air  contains  4  per 
cent,  of  carbonic  dioxide. 

At  each  inspiration,  aix  average  adult  inhales  about  500  cubic  centimetres  of  air ;  which, 
reckoning  16  or  17  respirations  per  minute,  is  equivalent  to  500,000  cubic  centimetres 
per  hour.  This  air  when  expired  contains  4  per  cent,  of  carbonic  dioxide,  or  20,000 
cubic  centimetres  (20  litnes).  It  follows  that  the  air  of  rooms,  even  when  very  well  venti- 
lated, cannot  be  as  pure  as  external  air.  According  to  Pasteur,  the  air  of  a  room  cannot 
be  regarded  as  pure  when  the  carbonic  dioxide  in  it  exceeds  '06  per  cent.  In  Germany, 
Pettenkofer  has  fixed  the  maximum  as  '07  per  cent.  If  one  accepts  the  first  of  these 
standards,  it  follows  that  100  cubic  metres  of  fresh  air  are  required  per  hour  for  each 
person ;  or,  according  to  the  German  standard,  67  cubic  metres  of  air. 

Owing  to  the  known  toxic  effects  of  carbonic  dioxide,  it  has  been  commonly  assumed 
that  the  deleterious  effects  of  air  in  confined  spaces  depend  on  the  amount  of  this  gas 
present. 

The  carbonic  dioxide  does  not,  however,  play  so  important  a  role  as  the  oi^ganic  im- 
purities which  are  also  expired. 

Among  the  many  researches  on  this  point  may  be  mentioned  those  of  Professor  William 
Hammond,  of  the  United  States.  He  confined  rats  under  bell-jars  ;  the  carbonic 
dioxide  formed  was  removed,  while  the  oxygen  consumed  was  carefully  replaced.  The 
rats,  notwithstanding  these  precautions,  died  in  about  an  hour  in  all  the  experiments. 

The  more  accurate  examination  of  the  noxious  principles  in  expired  air  has  been 
attempted  by  many  savants^  among  whom  may  be  mentioned  Brown  S^uard,  Arsonval, 
and  Wurtz,  who  gave  an  account  of  their  researches  at  the  Academic  des  Sciences  in 
January,  1888.  They  give  the  following  reason  for  thinking  that  the  toxic  matter  in 
expired  air  is  alkaloidal :  {a)  the  aqueous  vapour  expired  when  condensed  gives  an 
alkaline  reaction  ;  {b)  the  toxicity  is  not  destroyed  by  heating  in  a  closed  retort. 

If  the  products  of  respiration  are  condensed  and  injected  into  rabbits  in  doses  of  4  to 
8  grammes,  the  following  symptoms  are  produced:  (i)  Dilatation  of  the  pupils;  (2) 
diminution  of  the  frequency  of  respiration ;  (3)  slight  paralysis,  especially  of  the  hinder 
extremities ;  (4)  a  rapid  fall  of  the  bodily  temperature  of  from  0'5°  to  5"*  Centigrade. 

With  larger  doses  of  20  to  25  grammes,  the  symptoms  are  similar,  but  more  pro- 
nounced ;  but  shivering  and  convulsions  also  occur,  and  the  animals  have  a  choleraic 
diarrhoea  which  lasts  until  a  fatal  result  supervenes,  which  is  generally  in  about  3  or  4 
days  after  the  injection. 

The  s3rmptoms  are  the  same  whether  the  injection  is  made  into  an  artery,  a  vein,  or 
under  the  skin. 

Carbonic  acid  is  evolved  in  amount  proportionate  to  the  quantity  of  organic  matters 
evolved,  consequently  it  is  in  ordinary  cases  a  fairly  accurate  index  of  the  purity  of  the 
air  in  a  room. 

The  evil  effects  of  breathing  impure  air  are  not  immediately  manifest,  owing  to  the 
natural  ventilation  which  normally  arises  from  the  difference  of  temperature  between  the 
outer  and  inner  air.  This  ventilation  is  however  insufficient,  and  evil  effects  soon  appear, 
as  shown  by  the  pale  and  wretched  complexion  of  children  obliged  to  be  kept  indoors 
during  cold  weather. 

The  organic  exhalations  of  the  skin  contribute  with  other  matters  to  pollute  the  air  of 
houses. 

Polluted  and  confined  air  aids  the  preservation  of  pathogenic  microbes,  and  we  find, 
therefore,  that  contagious  diseases  are  propagated  easily  and  with  intensity  in  badly 
ventilated  rooms.  The  most  striking  proofs  of  this  have  been  furnished  in  the  case  of 
phthisis.     The  Army  Sanitary  Commission  in  England  (Report  1858)  found  that  in 
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barracks  where  each  man  had  300  cubic  feet  oP  spaee,  the  mortality  from  phlhiils  was  ai 
bigh  as  t3'S  per  1,000  men  ;  while  in  barracks  where  the  space  was  560  cubic  feet  per 
mao,  and  the  ventilation  was  improved,  the  mortality  from  Ihis  cause  did  not  exceed  7-3 
per  1,000^  the  circnmslances  as  to  climate,  situation,  etc,  being  identical  in  the  two 


The  great  frequency  of  this  disease  in  special  industries  in  different  countries  conlinni 
the  same  view  of  its  origin.  Pare  air  is  the  most  effective  curative  agent  against 
phthisis  and  other  microbic  diseases.  Doctors  Stokes  and  Blake  were  cured  of  phthllit 
by  livii^  and  sleeping  in  the  open  air  for  several  jyears,  and  the  same  treatment  is  now 
recc^ised  as  being  of  the  greatest  value  in  phthisis. 

Methods  of  Ventilation. — ^No  nation  has  appreciated  so  thoroughly 
as  the  English  the  importance  of  fresh  air.  It  is  one  of  the  causes  which 
have  made  the  rate  of  mortality  lower  in  Great  Britain  ttian  in  most  con- 
tinental countries. 

The  English  have  in  large  measure  ceased  to  fear  the  phantom  of  chill ; 
their  experience  having  shown  that  illness  is  seldom  caused  by  currents  of 
air  or  variations  of  temperature,  and  that  the  free  entry  of  fresh  air  is  the 
best  guarantee  against  illness.  Both  in  winter  and  summer  the  more  intel- 
ligent English  have  their  bedroom  window  open  from  morning  to  night, 
often  also  during  the  night.  The  bed  clothes  are  exposed  to  the  air  during 
the  day. 

In  summer  windows  and  doors  are  always  open ;  in  winter  a  fire  bums 


Fig.  34.  Fig.  15.  Fig.  16. 

Air- Pump  Ventilatob. 

Fig.  24  is  a  horizontal  section  of  the  ventilator.    lis  external  form  is  shown  in  Fig. 

35,   and  in  Fig.  z6  it  is  seen  placed  on  the  roof  of  the  building  and  connected  with 

the  inlerioi  by  a  shafu 

A.  Opening  for  entry  of  air.  B.  Curved  plates  separated  by  F.  C.  Narrow 
circular  passage.  D.  Passage  divided  into  two  by  P.  E.  Centra]  tube. 
F.  Partition  in  middle  of  passage  D.  G.  Curved  plate  to  confine  the  passage  of 
air.  H.  Chamber  receiving  and  preventing  the  nil  from  entering  the  central 
tube.         L   Plate  of  sbeet-iroD  separating  H  from  E. 
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in  the  open  fireplace,  and  windows  are  commonly  opened  when  the  room 
is  vacated. 

The  ventilation  of  churches,  theatres,  schools,  etc.,  is  not  so  effective 
as  is  desirable.  Usually  natural  means  of  ventilation  are  relied  upon,  and 
each  room  is  independently  ventilated.  Speaking  generally  complicated 
systems  of  ventilation  are  not  in  use ;  dependence  being  placed  upon  the 
natural  interchange  of  air  produced  by  differences  of  temperature.  This 
interchange  is  accelerated  by  means  of  exhaust  shafts,  such  as  Boyle's, 
shown  in  Figs.  24-26. 

In  Boyle's  apparatus,  the  air  enters  at  A,  follows  the  curves  of  B, 
reaches  the  passage  C  with  an  accelerated  velocity,  crosses  D,  and  causes 
by  this  means  an  up-current  in  the  tube  E.  This  ventilation  is  employed 
in  the  hospital-ship  Castalia  (p.158).  It  is  often  placed  also  at  the  upper 
end  of  ventilating  shafts  for  drains.  The  whole  subject  of  such  exhausi- 
ventilators  must  be  regarded  as  still  subjudke.  The  results  obtained  in 
a  series  of  experiments  made  at  Kew  by  a  Committee  of  the  Sanitary 
Institute  seem  to  indicate  that  the  up-current  of  air  in  a  vertical  pipe  is 
not  increased  by  a  cowl  at  its  top.  It  is  obvious  that  such  a  pipe,  with 
its  upper  end  open,  will  not  in  any  case  act  as  an  exit-ventilator  unless  at 
some  other  point  (of  the  drain  or  room,  as  the  case  may  be),  air  is  freely 
admitted,  so  as  to  admit  of  the  required  circulation  of  air. 


Fig,  27,— Section  ok  Ventilating  Stove. 


Fig.  i8.— t'RONT  View  of  the  same  Stove. 

a.  Opening  in  cxlemal  wall  lo  admit  fresh  air.  i.  Plates  obliging  the  air  to  impinge 
on  the  projections  i/.  e.  Chamber  for  cold  air.  d.  Iron  projections  to  increase 
the  heating  surface.  e.  Upper  end  of  the  chamber  ^.  /.  Opening  into  room 
for  warmed  air,  furnished  with  a  filter  and  a  movable  cover.  g.  Flap  directing 
the  air  upwards.  A.  Chimney  opening.  j.  Canal  for  entry  of  air  into  the 
fireplace.  *.  Pipe  for  conveying  the  air  towards  the  front  of  the  fireplace.  i 
Hollow  frame  with  small  conical  holes  for  distributing  air  and  rendering  combustioo 
more  active.         m.  Inclined  iron  grating.         h.  Junction  of  the  pipe^  It  with  the 

Open  fireplaces,  with  fires  in  them,  whether  in  private  houses  or  public 
buildings  form  efficient  means  of  removing  foul  air,  and  causing  the  entry 
of  a  corresponding  amount  of  fresh  air.  The  construction  of  fireplaces 
and  chimneys  has  been  greatly  improved.  Douglas  Galton's  stove  has 
been  already  described  (p.  62).  The  same  principle  is  embodied  in  Boyle 
&  Son's  stove,  shown  in  Figs.  37  and  a8.  The  construction  of  this  stove 
admits  of  complete  combustion  of  the  fuel,  and  consequent  augmentation 
of  heat ;  while  fresh  air  is  warmed  and  admitted  into  the  room  above  the 
fireplace. 

In  England  it  is  an  accepted  principle  that  the  openings  for  entrance 
and  for  exit  of  air  must  be  proportionate  in  size,  in  order  to  avoid  dis- 
agreeable draughts. 

Among  other  simple  ventilating  arrangements  may  be  mentioned  the 
following : — 

I.  The  upper  panes  of  a  window  are  made  movable,  working  on 
hinges ;  thus  the  entering  air  by  the  incUnation  of  the  panes  is  directed 
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upwards  and  mixes  with  the  hot  air  above  before  spreading  over  the  room. 
The  Sheringham  valve  is  a  modification  of  this  principle  applied  to  walls. 

2.  The  upper  pane  is  made  movable  about  a  central  axis.  Thus,  with 
the  window  obliquely  open,  there  are  two  ventilating  openings,  the  lower 
acting  for  the  exit  of  foul  air,  the  upper  for  the  admission  of  fresh  air. 

3.  In  Moore's  system,  the  window  is  divided  into  a  number  of  plates 
all  movable  about  a  central  axis,  and  placed  over  one  another.  This 
form  of  ventilator  keeps  out  rain  more  efficiently  than  the  two  preceding 
ones. 

It  is  not  usual  in  England  to  have  a  large  number  of  plants  in  living-rooms.  The 
humidity  of  the  plants  has  been  shown  to  be  a  convenient  soil  for  the  development  of 
pathogenic  microbes.  Professors  Pippingskold  and  Salzman  of  Finland  have  proved 
the  acquirement  of  malarial  infection  from  flo«rer-pots  filled  with  earth  taken  from  a 
malarious  soil ;  the  disease  disappearing  when  the  pots  were  emptied.  Emmerich  has 
proved  {Archiv  fur  Hygihie,  1884)  the  presence  of  pneumococcus  in  the  floor  of  a 
prison  while  an  epidemic  of  pneumonia  prevailed,  which  would  make  one  believe  that 
they  may  similarly  exist  in  flower-pots. 

4.  Cooper's  circular  glass  ventilator  consists  of  a  circular  disc  of  glass, 
with  five  oval  apertures  in  it,  working  on  a  pivot  through  its  centre, 
attached  to  the  window,  which  has  five  similar  holes  pierced  in  it.  The 
two  sets  of  openings  can  be  made  to  correspond  or  not,  thus  opening  or 
closing  the  apertures. 

5.  Sheringham's  ventilator  consists  -of  a  rectangular  box  placed  in  the 
wall  about  i  foot  below  the  ceiling.  Outside,  this  box  is  covered  with  a 
grating  to  prevent  the  entry  of  birds.  Inside,  it  is  closed  by  a  metallic 
plate  movable  about  a  hinge .  at  its  lower  end,  and  worked  by  a  cord. 
The  plate  is  ordinarily  kept  so  that  the  entering  air  is  directed  upwards 
towards  the  ceiling. 

6.  Ellison^ s  conical  bricks  are  placed  in  external  walls,  with  the  wider 
end  towards  the  interior  of  the  room,  thus  ensuring  dispersion  and  dimin- 
ished rapidity  of  the  current  of  entering  air. 

8.  In  single-roomed  buildings  and  in  corridors  an  efficient  ventilation 
may  often  be  secured  by  means  of  openings  running  from  one  external 
wall  to  another  near  the  ceiling,  and  communicating  with  the  external  air 
by  air-bricks.  These  tubes  are  of  zinc,  perforated  with  numerous  open- 
ings, a  vertical  diaphragm  dividing  them  into  two.  According  to  the 
direction  of  the  wind  one-half  serves  for  the  entrance  of  fresh  air  and 
one  for  the  exit  of  vitiated  air. 

9.  The  system  of  Mr.  Potts  is  founded  on  the  same  principle  as  the 
last.  It  consists  of  a  hollow  metallic  cornice  around  the  room  separated 
throughout  its  length  into  twQ  canals  by  means  of  a  horizontal  plate  of 
sheet-iron.  Pure  air  enters  by  external  orifices  into  the  lower  canal  and 
finds  its  way  into  the  room  by  numerous  perforations  in  the  cornice. 
The  upper  canal  opens  either  into  the  chimney  or  into  a  special  pipe,  and 
serves  for  the  discharge  of  the  foul  air  which  enters  the  cornice  by  a  large 
number  of  minute  openings  in  it. 

This  system  of  ventilation  is  recommended  for.  schools,  which,  at  the 
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time  of  their  erection,  have  not  been  provided  with  the  proper  means  of 
ventilation. 

A  modification  of  this  system  consists  in  having  two  ordinary  perforated 
pipes ;  one  for  the  entry  of  pure  air  running  along  the  cornice  of  three 
sides  of  the  room  ;  the  other  occupying  the  fourth  side,  and  serving  for 
the  discharge  of  vitiated  air  into  the  chimney. 

10.  Tobin's  ventilators  are  also  in  use.  They  consist  ordinarily  of  iron 
or  wooden  tubes.  The  air  enters  by  external  openings  at  the  flow-level, 
and  is  carried  6J  feet  high  by  these  vertical  tubes.  A  valve  is  generally 
provided  to  regulate  the  amount  of  air  entering. 

Boyle's  modification  of  Tobin's  tube  is  shown  in  figures  29  and  30. 


Fig.  ag  A.    ,  Fig.  29  B.  Fio.  30  B. 

Tobin's  Tubes  with  Modifications. 
A.  Filter  for  the  air.         B.  Valve  for  shuuing  off  the  air.         C.  Valve  direcUng  the 
air,  so  that  it  cannot  strike  against  curl^ns,  etc         D.   Point  of  entry  of  otr  from 
oatMde- 
Flg.  39  B. — Section  of  the  same  ventilator. 

Fig.  30  A. — Same  system,  only  the  tube  is  shorter  and  placed  higher  in  the  wall. 
Fig.  30  B.— Section  of  the  same, 

II,  McKinnel's  ventilator  for  upper  storeys  or  houses  of  only  one 
storey,  consists  of  two  tubes  placed  one  within  another ;  the  internal  tube 
is  so  much  smaller  than  the  external  as  to  allow  of  a  space  between  the 
two  equal  to  the  section  of  the  internal  tube.  This  tube  is  longer  than 
the  other,  and  extends  further  out.  It  serves  for  the  escape  of  foul  air. 
At  its  ma^n  it  has  a  horizontal  projection  outwards,  so  that  the  fresh 
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air  entering  between  the  two  tubes  does  not  at  once  fall  vertically,  but 
is  driven  parallel  to  the  ceiling. 

12.  Another  system  consists  in  having  a  double  ceiling,  the  lower  oi 
zinc  or  papier  mich^  pierced  with  a  considerable  number  of  small  holes. 
The  interval  between  the  two  ceilings  constitutes  an  air-chamber  com- 
municating at  its  sides  with  the  external  air. 

The  ventilation  of  ships  and  of  carriages  has  been  effected  by  means 
equally  simple. 


Fig.  31. — Ventilation  of  Carriage  by  Means  of  Air-pump  Ventilator 

(Vertical  Cross  Section). 

The  use  of  Boyle's  air-pump  ventilator  for  railway  carriages  is  seen  in 
Figures  31  and  32. 

The  air-pump  ventilators  A  A  have  a  diameter  of  14  inches,  they  com- 
municate with  the  tubes  B  B,  8  inches  in  diameter,  placed  under  the  car- 
riage throughout  its  length  and  communicating  with  each  compartment 
by  the  branch  tubes  C. 

The  branches  nearest  A  have  a  diameter  of  4  inches ;  the  most  remote 
of  5  inches.  The  tubes  C  open  4  inches  above  the  floor,  under  the 
seats  within  the  carriages.  The  openings  are  closed  by  a  not  very  thick 
cloth  arranged  so  as  to  prevent  dust  from  entering  the  tubes.  When  the 
train  is  moving  the  air-pump  ventilators  aspirate  the  air  from  the  com- 
partments, which  are  thus  purified. 

Fresh  air  enters  the  top  of  the  carriage  by  the  tubes  D  3  inches  in 
diameter,  which  are  placed  under  the  ceiling  throughout  its  length. 
These  tubes  D  are  perforated  and  joined  to  the  ventilators  E  placed  on 
the  roof.     The  latter  are  protected  with  gauze  to  obviate  the  entry  of  dust. 

This  system  does  not  cause  draughts  and  ventilates  continuously. 

In  the  description  of  public  buildings,  some  systems  of  general  ventilation 
will  be  mentioned. 


^Vh)le  attempting  to  keep  the  air  within  houses  as  pure  as  possible, 
everything  practicable  must  be  done  that  the  external  air  shall  not  be 


ritiated     The  old  narrow  streets  are  being  pulled  down  and  rebuilt  in  an 
enlarged  and  v,-ider  form. 
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Enormous  sums  have  been  spent  on  the  creation  of  vast  parks.  London 
possesses  a  very  large  number  of  parks,  some  very  extensive.  Regents 
Park^  in  the  north-west  district,  occupies  an  area  of  472  acres.  To  the 
south-west  we  find  Kensington  Gardens  (310  acres)  and  Hyde  Park  (390 
acres),  which  form  a  continuous  open  space.  To  the  east  of  these  are 
Green  Park  (60  acres)  and  St.  James's  Park  (93  acres). 

In  the  north  of  London  are  Primrose  Hill  (50  acres),  near  Regent's 
Park,  and  Finsbury  Park^  and  in  the  north-east  Victoria  Park  (300  acres). 
These  are  situated  in  thickly  populated  districts,  offering  pleasant  shade 
and  recreation  grounds. 

To  the  south  of  the  Thames  are  Battersea  Park  (250  acres),  Southwark 
Park,  Kennington  Park,  and  Greenwich  Park.  In  the  suburbs  of  London 
are  found  Woolwich  Common,  Abbey  Wood,  Castle  Wood,  Oxleas  Wood, 
Wimbledon  Common,  Wandsworth  Common,  Clapham  Common,  Crystal 
Palace  Park,  etc. 

Within  the  last  year  or  two  additional  open  spaces  have  been  acquired  by 
the  London  County  Council  in  Vauxhall,  Brixton,  Heme  Hill,  Highgate, 
and  Stoke  Newington. 

In  addition  there  are  in  London  a  large  number  of  open  squares  and 
crescents,  which  are  usually  closed  except  to  the  neighbouring  inhabitants. 
They  are  generally  planted  with  trees  and  grass. 

R^sum^  of  the  Hygiene  of  Water.—  Pure  and  abundant  water  has 
always  been  considered  an  essential  condition  of  health.  The  definition 
of  what  constitutes  pure  water  has  not  yet  however  been  satisfactorily 
settled.  Natural  instinct  tells  us  that  a  good  water  should  be  limpid,  fresh, 
inodorous,  colourless,  and  without  smell.  These  are  the  indispensable 
qualities  for  water  intended  for  food  and  for  domestic  purposes. 

To  test  the  limpidity  of  water,  it  is  put  into  a  transparent  glass  tube, 
shaken  and  placed  against  a  dark  surface  with  the  light  shining  on  the 
water  from  the  side.  If  it  is  not  limpid,  the  solid  particles  in  suspension 
are  easily  detected.  Small  bubbles  of  air  must  not  be  confused  with  solid 
particles. 

To  test  the  absence  of  colour  in  a  water,  it  is  placed  in  a  long  glass 
cylinder  of  perfectly  colourless  glass,  the  cylinder  being  laid  on  a  white 
surface.  A  check  experiment  is  made  by  filling  a  similar  cylinder  with 
distilled  water.  The  degree  of  colouration  is  seen  by  comparing  the  two 
when  seen  from  above.  Natural  water  is  never  so  colourless  as  distilled 
water,  but  if  it  is  markedly  coloured,  and  especially  if  yellow,  the  water  is 
probably  unfit  for  drinking. 

To  detect  odour,  a  wide-mouthed  flask  is  filled  one-third  full  and 
shaken ;  if  any  disagreeable  smell  is  evolved,  the  water  should  not  be 
drunk.  Warming  the  water  helps  to  render  manifest  any  doubtful  smell. 
Water  having  a  disagreeable  smell  should  not  be  drunk. 

These  simple  physical  tests,  which  can  be  applied  by  all,  and  the  more 
accurate  results  of  chemical  analysis  and  microscopic  examination  have 
been  long  regarded  as  sufficient  to  determine  the  quality  of  water. 
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The  important  discoveries  of  Pasteur,  relative  to  bacteria  as  causes  of 
disease,  have  somewhat  modified  this  opinion. 

Water  which  is  the  clearest  and  pleasant  to  drink,  and  chemically  the 
purest,  may  possibly  be  injurious  if  pathogenic  microbes  have  polluted  it. 
It  is  none  the  less  true,  however,  that  bacteria  are  much  more  abundantly 
found  in  impure  than  in  pure  water.  The  contagia  of  the  specific  infectious 
diseases  in  most  cases  are  apparently  only  reproduced  in  the  human  organ- 
ism, with  the  exception  of  such  diseases  as  malaria  and  perhaps  cholera  in 
India.  It  is  evident,  therefore,  that  the  possibilities  of  pollution  of  water 
are  greatest  in  the  neighbourhoods  in  which  men  dwell.  The  pathogenic 
materials  pass  directly  from  patients  into  water  or  the  earth,  either  in  a  dry 
state  through  the  atmosphere,  or  through  water  used  for  washing,  or  through 
excremental  matter  or  otherwise.  It  is  probable  that  several  forms  of  patho- 
genic bacteria  after  entering  the  soil  multiply  there  and  complete  the  cycle 
of  their  existence.  Rain  washes  them  away,  and  carries  them  into  wells  or 
other  sources  of  drinking-water. 

In  epidemic  periods,  there  is  always  reason  to  fear  that  the  water  of 
wells  in  an  infected  locality,  even  though  apparently  good,  is  really  specifi- 
cally polluted.  One  can  only  depend  on  such  water  being  free  from 
pollution  when  it  has  been  filtered  through  thick  beds  of  the  earth,  and 
when  it  can  be  absolutely  guaranteed  against  the  entrance  of  surface-water. 

Water  thus  polluted  is  dangerous  not  only  for  drinking,  but  also  for 
other  domestic  purposes,  if  it  is  not  boiled.  Pure  water  is  essential  for 
use  in  all  domestic  concerns. 

The  presence  of  pathogenic  bacteria  in  water  has  been  attempted  to  be 
demonstrated  by  the  microscope  and  by  culture  experiments.  The  means 
of  distinguishing  between  pathogenic  and  non-pathogenic  organisms  by  this 
means  are  however  imperfect,  and  there  is  no  certain  relationship  between 
the  number  of  colonies  in  plate-cultivations  and  the  degree  of  impurity  of 
a  water. 

Experiments  made  by  M.  Miquel  in  Paris,  M.  UfFelmann  at  Rostack, 
and  Professor  Percy  Frankland  in  England,  appear  to  indicate  that  negative 
results  by  such  methods  do  not  offer  certain  indications. 

Pathogenic  organisms,  so  far  as  they  have  been  recognised,  do  not  live 
a  long  time  in  water.  It  must  be  remembered,  in  estimating  the  value  of 
n^ative  results,  that  only  a  small  quantity  of  water  can  be  examined 
hacteriologically  at  a  time.  Also  that  bacteria  multiply  much  more  rapidly 
when  water  is  kept  calm.  Thus  the  water  of  a  comparatively  pure  well,  only 
seldom  used,  may  contain  a  larger  number  of  bacteria  than  that  of  a  less 
pure  well  in  which  the  water  is  being  constantly  used.  The  bacteria  may 
multiply  greatly  in  a  sample  of  water  for  analysis,  if  it  is  not  examined  at 
once,  especially  if  the  water  is  kept  at  a  higher  temperature  than  ordinary. 
Quietude  and  a  temperature  of  15°  to  40°  C.  are  the  factors  most  favour- 
able to  the  development  of  micro-organisms,  a  low  temperature  and  move- 
ment being  on  the  contrary  unfavourable.  The  presence  of  free  carbonic 
acid  in  the  water  hinders  the  development  of  micro-organisms. 
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Nevertheless,  in  the  present  state  of  science,  we  can  say  that  the  fewer 
bacteria  a  water  contains,  the  more  it  can  be  guaranteed  from  power  to 
produce  infection. 

Filtration  has  been  attempted  to  secure  freedom  from  infection.  Filtration 
on  a  small  scale  succeeds  with  difficulty.  ■  Filters  of  gypsum  completely 
retain  micro-organisms,  next  in  decreasing  order  come  filters  of  polished 
earthenware  (Chamberland's  filter),  and  asbestos  filters.  In  nature,  water  is 
filtered  by  passing  through  thick  strata  of  the  earth.  The  lower  the  depth 
from  which  water  is  filtered  the  more  certain  is  it  to  be  pure.  Water  ob- 
tained from  a  great  depth  contains  no  bacteria.  The  denser  the  strata 
through  which  water  is  filtered,  the  more  effectually  are  bacteria  intercepted. 

Water  taken  from  the  surface  should  not  be  used  without  filtration  in 
inhabited  districts,  as  it  washes  various  impurities  out  of  the  air. 

The  filtering  beds  used  for  filtering  the  water  of  towns  on  a  large  scale 
contribute  in  an  effective  manner  to  its  purification.  The  question  may  be 
asked  whether  the  pathogenic  micro-organisms  which  have  a  short  life- 
time in  water,  can  retain  their  vitality  and  be  carried  in  the  water  supplied 
through  filtering  beds  and  well-constructed  conduits  ?  The  answer  is  not 
certain,  as  the  spores  of  bacteria  have  shown  a  vitality  greater  than  that  of 
the  bacteria  themselves.  Thus  the  spores  of  the  bacillus  of  enteric  fever 
can  retain  their  power  of  multiplying  for  three  weeks  in  water.  The  spores 
of  the  bacillus  anthracis  under  the  same  conditions  preserve  their  vitality  for 
a  year.  Wolffhiigel  and  Riddel  have  established  the  existence  of  the  cholera 
bacillus  with  the  bacteria  of  water  for  a  period  of  fifteen  days,  and  Hueppe 
for  five  to  ten  days ;  but  in  these  cases  the  water  was  at  a  temperature  of 

l8"  to  22°  C. 

Water  taken  from  the  surface  can  never  therefore  be  guaranteed  against 
infection,  although  filtered  to  the  same  degree  as  a  subterranean  water 
which  has  traversed  deep  strata  of  the  earth. 

It  is  very  important  that  there  should  be  no  stagnation  in  water  conduits. 
Stagnant  water  in  reservoirs  is  always  a  source  of  possible  danger. 

It  will  be  seen  from  the  preceding  summary  how  necessary  it  is  to  take 
precautions  to  preserve  drinking  water  from  contamination,  the  most  im- 
portant precautions  being  taken  to  prevent  it  from  containing  any  organic 
products  of  human  excretion. 

Where,  as  in  the  case  of  soft  waters,  th^re  is  danger  of  lead  poisoning, 
lead  pipes  should  not  be  used,  or  the  water  should  be  deprived  of  its 
solvent  action  on  lead  by  filtering  through  lime-stone. 

Arrangements  as  to  Water  Supply.— The  Thames  on  its  way 

through  London  receives  two  important  affluents,  the  Lea  to  the  north, 
and  the  Ravensboume  to  the  south.  The  water  of  these  three  rivers  is 
extremely  muddy ;  but  they  contain  many  other  things  besides  mud. 

Up  to  1864,  the  sewage  of  London  was  emptied  directly  into  the 
Thames,  its  water  being  simply  diluted  sewage.  A  different  result  was 
however  looked  for  when  the  great  collecting  sewers  were  brought  into  use 
in  that  year,  carrying  the  sewage  13I  miles  toward  the  sea,  where  it  is 
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emptied  beyond  London  into  the  Thames.  This  however  did  not  benefit 
the  Thames  opposite  the  metropolis  so  much  as  had  been  expected,  for 
two  reasons. 

In  the  first  place,  the  numerous  manufactories  in  London  continued  to 
throw  a  large  share  of  their  waste  products  into  the  river.  At  low  water, 
at  the  openings  of  these  sewers  from  manufactories,  a  bed  of  black  sludge 
is  found  of  a  thickness  of  about  18  to  20  inches. 

The  second  cause  of  the  filthiness  of  the  Thames  is  the  fact  that  sewage 
matter  is  carried  upwards  beyond  the  outflow  by  the  movements  of  the  tide. 

By  the  Rivers  Pollution  Act,  1876,  the  municipal  authorities  of  London 
have  been  obliged  to  attempt  to  remedy  this  state  of  things.  Since  1888, 
an  attempt  has  been  made  to  purify  the  sewage  by  means  of  lime  and 
later  by  manganate  of  soda,  the  deposited  sludge  being  carried  out  to  sea 
in  barges.  The  process  has  proved  expensive,  and  not  satisfactory  from  a 
sanitary  standpoint. 

Attempts  have  been  made  to  solve  the  difficulty  in  other  directions.  It 
is  probable  that  London  will  eventually  adopt  the  system  of  irrigation  which 
has  been  successful  in  many  towns  in  England,  as  well  as  in  Paris  and 
Berlin. 

It  cannot  be  said  however  that  the  state  of  the  Thames  and  its  affluents 
has  exerted  any  direct  and  markedly  deleterious  effect  on  the  population 
of  London,  proving  the  power  of  running  water  to  destroy  poisonous 
matters. 

Certain  districts,  notably  Hampstead  and  Highgate  to  the  north,  and 
Deptford  and  Shooter's  Hill  to  the  south,  have  vast  subterranean  streams 
of  water  of  good  quality,  which  form  springs  at  certain  points.  This 
water  is  made  use  of  where  abundant. 

There  are  in  several  parts  of  London  deep  wells.  The  Kent  Water- 
works Company^  supplying  a  part  of  London,  delivers  daily  to  about  75,000 
houses  more  than  13  million  gallons  of  subterranean  water,  which  is  so 
pure  as  not  to  require  filtration.  The  wells  are  in  south-east  London  on 
the  two  sides  of  the  Ravensbourne.  The  good  quality  of  this  water  is 
explained  by  the  thick  bed  of  clay  which  extends  under  not  only  the  whole 
of  London,  but  stretches  also  under  the  valley  of  the  Thames  for  a  length 
of  125  miles  and  a  variable  width  from  Reading  on  the  west  to  Harwich 
on  the  north,  and  Heme  Bay  on  the  south  of  the  mouth  of  the  Thames. 

The  New  River  Company  takes  a  large  portion  of  its  water  from  wells 
in  the  chalk  as  well  as  from  the  river  Lea.  This  Company  is  the  oldest  in 
London,  having  been  founded  in  16 19.  Up  to  1739  the  Company  was 
only  supplied  by  spring-water ;  but  the  increased  consumption  necessitated 
the  use  of  the  water  of  the  Lea.  Formerly  the  water  came  from  the  springs 
of  Chadwell  and  Amwell,  situated  15  miles  from  London.  The  Company 
now  however  obtains  water  not  only  from  the  Lea,  but  also  from  several 
wells  in  the  valley  of  the  Lea,  and  also  from  springs  at  Hampstead  and 
Highgate.  The  water  from  these  wells  and  springs  is  so  pure  as  not  to 
require  filtration  ;  that  of  the  Lea  is  filtered. 
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The  New  River  Company  delivers  on  the  average  a  daily  amount  of  33 J 
million  gallons  for  154,000  houses. 

The  five  following  Water  Companies  draw  their  water  from  the  Thames ; 
the  Chelsea  Waterworks  Comfiany  (founded  in  1723,  and  supplying  daily 
9J  million  gallons  for  36,000  houses),  the  Lambeth  Waterworks  Company 
(founded  in  1875,  and  supplying  19^  million  gallons  for  92,000  houses), 
the  Grand  Junction  Company  (founded  in  1798,  and  supplying  18  million 
gallons  for  57,000  houses),  the  West  Middlesex  Company  (founded  in  1806, 
and  supplying  16  million  gallons  for  74,000  houses),  and  the  Southwark 
and  Vauxhall  Waterworks  Company  (founded  in  1 845,  and  supplying  over 
26  million  gallons  for  113,000  houses). 

The  Chelsea  and  Lambeth  Companies  draw  their  water  from  the  south 
side  of  the  Thames  near  Molesey ;  the  thr  ee  other  Companies  on  the 
north  side,  some  miles  higher,  near  Hampton.  The  intakes  for  water  are 
from  \\  to  3f  miles  above  Teddington  Lock  where  the  tide  ceases  to  be 
felt. 

The  eighth  Water  Company  is  the  East  London  Watenvorks.  This  is 
the  most  important,  as  it  supplies  daily  to  170,000  houses  46 J  miUion 
gallons  of  water.  It  derives  its  water  chiefly  from  the  Lea,  but  has  a 
second  supply  from  the  Thames  at  Sunbury,  i\  miles  above  Hampton* 

For  the  purification  of  river-water,  two  systems  of  filtration  are  used,  one 
natural,  the  other  artificial. 

Natural  filtration  is  effected  by  digging  large  reservoirs  parallel  with  the 
banks  of  the  river.  The  water  flows  into  these  reservoirs  from  the  river, 
or  the  ground  water  on  its  way  into  the  bed  of  the  river,  being  filtered 
through  the  ground  in  transit.  The  filtering  reservoirs  are  very  laige, 
those  of  the  East  London  Waterworks  extending  to  222  acres. 

From  these  reservoirs,  the  water,  is  drawn  by  means  of  pumps,  on  to 
artificial  filtering  beds.  The  filtering  beds  consist  of  layers  of  sand,  gravel 
and  stones.  The  stones  are  lowest,  then  a  layer  of  smaller  stones,  a  layer 
of  coarse  gravel,  of  finer  gravel,  and  finally  a  layer  of  sand.  The  rapidity 
of  filtration  varies  in  different  Companies  from  13  to  24  gallons  per 
hour  for  each  square  foot 

The  Water  Companies  of  London  deliver  altogether  each  day  182 
million  gallons  to  769,093  houses,  some  of  them  outside  London  itself. 
The  majority  of  houses  are  supplied  with  water  in  the  house,  but  in  some 
it  is  only  supplied  to  the  yard. 

The  eight  Water  Companies  are  private  Companies.  They  are  under 
the  supervision  of  the  Local  Government  Board,  which  has  for  this  pur- 
pose a  special  department  directed  by  an  engineer  called  the  water 
examiner  and  a  water  analyst.  The  regulations  for  the  carrying  on  of  these 
Companies  are  contained  in  the  Metropolis  Management  Acts  of  1852- 

71- 

The  Companies  are  required  to  take  their  water  from  the  river  above 
the  tidal  part,  to  filter  it  effectually,  and  to  carry  out  certain  r^ulations  as 
to  water-pipes,  etc. 


LONDON,  III 

They  are  required  to  instal  a  water  supply  in  every  house  within  their 
area  of  distribution  when  required  by  the  Local  Authority,  the  cost  falling 
upon  the  owners  of  houses. 

The  water-rate  is  calculated  in  proportion  to  the  rental  of  the  house.  In 
certain  cases  the  use  of  water-meters  furnished  by  the  Companies  is  allowed 
at  a  special  rental. 

R^SUm^  of  the  Hygiene  of  Food. — The  great  difference  in  the  food  of  various 
persons  shows  that  the  digestive  organs  in  man  are  capable  or  adjusting  themselves  to 
circumstances,  and  of  obtaining  from  very  diverse  foods  the  materials  which  form  the 
source  of  potential  energy.  It  is  however  clear  that  a  mixed  diet  of  animal  and  vegetable 
food  best  satisfies  our  requirements,  and  is  most  suitable  for  our  digestive  apparatus.  In 
the  sanitary  legislation  of  all  countries  regard  has  been  had  to  the  influence  exerted  by 
the  quality  of  foods  on  personal  health.  Science  however  has  not  yet  been  able  to  fix 
with  exactitude  the  injurious  influence  caused  by  foods  of  indifferent  quality.  It  is 
certain  that  micro-organisms  play  an  important  part  in  this  action.  As  micro-organisms 
enter  from  without,  it  follows  that  a  food,  while  presenting  a  normal  appearance,  may  be 
the  vehicle  of  disease.  This  has  been  established  with  certainty  for  milk.  There  have 
been  sufficient  proofs  of  the  production  of  scarlet  fever  by  milk  which  had  been  stored 
in  the  sick-room  of  a  scarlet  fever  patient  or  handled  by  a  person  who  had  charge  of  such 
patient  The  same  remark  applies  to  the  origin  of  enteric  fever  or  cholera  from  milk 
placed  in  a  vessel  which  had  been  mixed  with  specifically  contaminated  water  or  which 
had  been  washed  with  such  water. 

By  experiments,  on  animals,  it  has  been  shown  that  tuberculosis,  a  common  disease 
among  cattle,  can  be  propagated  by  milk.  This  gives  strong  grounds  for  believing  that 
the  consumption  of  uncooked  milk,  the  remains  of  a  savage  custom,  is  one  of  the  causes 
of  the  propagation  of  this  formidable  disease.  The  bacteria  are  destroyed  by  cooking,  so 
that  we  have  a  simple  means,  which  ought  never  to  be  neglected,  of  protecting  ourselves 
against  the  dangers  from  this  source. 

Summer  diarrhoea  and  its  more  intensified  form  known  as  infantile  cholera,  seems  to 
have  been  shown  by  the  researches  of  Professor  Vau^han  of  Michigan,  to  be  due  to  a 
ptomaine,  called  by  him  tyrotoxicon^  which  is  formed  in  milk  by  a  specific  micro-oiganism 
not  yet  discovered.  Vaughan  believes  that  tyrotoxicon  can  also  be  formed  in  the  stomach, 
if  its  functions  are  deranged  or  if  it  contains  a  large  quantity  of  milk,  as  may  easily 
happen  in  the  hot  season  when  infants  are  distressed  by  thirst.  This  would  explain  the 
exceptional  cases  in  which  infants  fed  from  the  breast  are  affected  by  infantile  cholera. 
Vaughan  has  demonstrated  the  existence  of  tyrotoxicon  in  ice-cream,  cheese,  and  de- 
•composed  03rsters.  This  poison  is  happily  destroyed  by  cooking.  The  investigations  of 
Vaughan  render  it  very  probable  that  the  serious  intestinal  affections  so  common  in  the 
hot  season,  are  produced  by  the  toxic  products  of  bacteria  in  foods  taken  in  an  uncooked 
^r  cold  condition. 

If  pathogenic  matters  can  be  propagated  by  foods  apparently  sound,  it  is  obviously 
important  to  forbid  the  sale  of  foods  from  a  contaminated  locality.  The  danger  is 
greatest  with  impure  foods  or  foods  in  an  incipient  stage  of  putrefaction.  Even  though 
•cooking  destroys  the  toxicity  of  such  foods,  water  and  utensils  may  become  contaminated, 
and  this  possibility  justifies  their  condemnation. 

Adulteration  of  foods  is  of  such  importance  as  to  require  a  very  severe  control  on  the 
part  of  the  public  authorities.  Large  manufactories  are  employed  solely  in  making 
the  materials  for  adulteration,  which  are  sold  publicly. 

A  large  portion  of  these  materials,  as  for  instance  the  colouring  materials  of  cheese 
and  butter,  are  so  much  in  vogue  in  commerce  that  they  are  perhaps  necessary  from  a 
•commercial  standpoint ;  and  they  are  at  any  rate  not  added  to  deceive  the  pur- 
chaser. The  sale  of  compound  substances  as  simple  substances  is  however  forbidden  by 
the  Sale  of  Food  and  Drugs  Act  1875-79,  provision  being  made  for  a  label  on  each 
jpacket  clearly  indicating  its  character. 
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A  large  number  of  disturbances  of  the  human  economy  are  doubtless  caused  by 
adulterated  foods,  though  often  it  is  difficult  to  show  a  direct  relation  between  the  two.  It 
is  only  when  the  same  disorders  affect  several  persons  living  under  the  same  conditions 
that  the  doctor  can  discover  the  cause  of  what  is  often  hid  under  the  general  name  of 
dyspepsia. 

Most  civilized  natives  have  regarded  the  question  of  adulteration  as  most  impoxtant 
and  have  made  laws  concerning  it.  But  in  thb  case,  as  in  others,  laws  do  not  suffice ;  the 
laws  must  be  known  by  all,  and  official  measures  must  be  taken  to  secure  their 
execution. 

With  a  view  to  hinder  the  exportation  of  adulterated  foods,  the  question  of  an  inter- 
national law  against  adulteration  has  been  raised.  This  subject  was  discussed,  on  the 
initiation  of  Professor  Brouardel  in  the  International  Congress  of  Hygiene  at  Geneva  in 
1882,  at  the  Hague  in  1884,  &nd  at  Vienna  in  1887.  A  large  number  of  facts  relative 
to  the  legislation  in  different  countries  were  brought  out,  and  resolutions  were  passed, 
but  hitherto  without  any  effective  result. 

The  most  practical  measure  is  to  make  the  vendor  responsible  for  the  articles  he  sells, 
leaving  him  to  negotiate  with  the  manufacturer  if  the  latter  has  supplied  him  with 
adulterated  articles.  In  the  English  law,  the  vendor  is  protected  if  he  produces  a 
written  warranty  /rom  the  wholesale  agent  or  manufacturer,  but  legal  proceedings  may 
then  be  taken  by  the  Local  Authority  against  the  latter. 

Sanitary  Provisions  as  to  Foods.— The  Sale  of  Food  and  Drugs 

Act  applies  to  London,  the  Medical  Officers  of  Health  and  Inspectors  of 
Nuisances  having  the  supervision  of  the  inspection  of  foods. 

To  supply  a  population  of  5  millions  with  a  sufficient  quantity  of  food,  to 
see  that  this  food  is  good  in  quality  and  not  adulterated,  and  that  no 
nuisance  arises  in  connection  with  the  supply  of  this  food,  is  a  problem  the 
solution  of  which  presents  great  difficulties. 

Sale  of  Foods. — in  London  the  wholesale  sale  of  meat  has  its  chief 
seat  in  the  city.  The  Corporation  of  the  city  of  London  has  constructed 
at  Smithfield  large  markets  remarkable  for  their  fine  architecture  of  the 
Renaissance  style,  and  for  their  admirable  arrangements  for  cleanliness 
and  ventilation.  They  consist  of  three  large  buildings  arranged  in  order 
one  after  the  other. 

The  largest,  called  the  Central  Meat  Market  occupies  a  space  of  3  J  acres. 
It  is  210  yards  long  by  81  yards  wide  and  10  yards  high.  Throughout 
its  length  it  has  a  central  avenue  9  yards  wide,  and  it  is  crossed  in  the 
centre  by  a  carriage-way  1 7  yards  wide.  On  the  two  sides  and  parallel 
with  this  road,  are  three  passages  6  yards  wide.  The  market  is  thus 
divided  into  16  parts,  each  containing  stalls  for  the  butchers,  places  for 
adminstration,  refreshment  stalls,  lifts,  lavatories,  water-closets  and  urinals. 

Each  butcher's  stall  contains  the  shop,  and  a  back-shop  composed  of 
two  parts,  one  leading  to  the  upper  storey.  The  latter  serves  for  a  count- 
ing house,  while  the  former  is  used  for  preserving  unsold  meat.  E^ch  stall 
occupies  430  square  fett. 

The  shops  have  no  partitions,  but  pillars  furnished  with  cross-bars  of 
iron  from  which  the  meat  is  hung.  The  back-shops  have  perforated 
wooden  partitions,  and  during  the  night  are  secured  by  iron  gates.  The 
upper  stories  are  partitioned  by  boards.  Each  stall  has  its  water- 
closet 
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There  are  four  refreshment  stalls  at  the  outer  corners  of  the  market. 
The  floor  of  the  market  is  inlaid  with  asphalted  joints,  and  resting  on  a 
bed  of  concrete.  During  the  day  it  is  covered  with  a  thick  layer  of  saw- 
dust   A  large  numberof  water-taps  are  provided  for  washing  and  cleansing. 

The  Authorities  undertake  the  cleansing  of  the  passages  and  of  the 
places  around  the  market.  The  occupiers  are  required  to  keep  their  own 
stalls  clean. 

The  ventilation,  depends  upon  the  natural  circulation  of  air.  All  the 
gates,  which  during  the  day  are  open,  are  perforated,  so  as  to  allow  of  free 
ventilation  even  during  the  night.  The  upper  part  of  the  windows  is 
always  open  and  furnished  with  louvres  ensuring  continuous  ventilation. 
The  central  way  and  cross-passages  have  a  roof  at  a  higher  level  than  the 
principal  roof.  These  roofs  rest  on  walls  of  ground  glass  with  iron  frames, 
which  can  be  opened  or  shut  at  will. 

Above  each  of  the  four  comers  of  the  market  is  a  tower  90  feet  high, 
containing  exhaust  pipes  for  vitiated  air. 

The  hall  is  built  on  arches  constructed  with  bolts  and  fillets  of  iron . 
Above  this  arch  is  a  large  goods  platform  of  the  Great  Western  Railway. 
In  the  vicinity  there  is  a  station  of  the  Metropolitan  Railway,  communi- 
cating with  the  Great  Western  Railway. 

Separated  by  a  street  from  the  preceding  meat  market,  is  a  second 
central  market  for  porky  and  poultry^  and  provisions.  It  is  built  like  the 
preceding,  but  is  smaller  and  more  nearly  square,  being  86  by  82  yards. 
The  shops  are  arranged  along  the  external  walls,  and  partly  in  the  middle  ; 
each  shop  has  a  back  shop  attached.  The  floor  is  of  brick,  set  in  cement. 
The  ventilation  and  cleansing  are  arranged  as  in  the  Central  Meat 
Market. 

To  the  west  of  the  preceding  market  is  the  Central  Fish  Market^  which 
does  not  contain  so  many  stalls.  In  its  middle  is  a  part  a  little  elevated, 
where  are  found  the  vendors  with  their  fish,  lobsters,  oysters,  etc.  When 
the  chief  business  is  over,  the  remaining  fish,  etc.,  is  sold  by  auction  to 
small  purchasers. 

In  this  same  market  are  sold  legumes  and  other  products,  the  stalls  for 
which  are  ranged  along  the  walls. 

The  ground  is  paved  with  flag-stones  set  in  cement. 

Under  the  markets  are  cellars  and  refrigerating  chambers.  Each  stall 
has  its  steps  leading  down  to  the  cellar,  which  is  lit  by  thick  glass  in  the 
pavement     The  cellars  in  the  fish-market  open  on  to  the  street 

To  the  south  of  the  fish-market  and  the  poultry-market  is  a  triangular 
place,  in  the  midst  of  which  is  a  building  with  a  high  chimney.  By  its 
means  the  vitiated  air  of  the  cellars  is  extracted,  the  difierent  flues  fi-om 
these  cellars  communicating  with  the  central  chimney.  In  the  same 
building  are  the  stoker's  department,  coal-cellars,  water-closets,  and  public 
urinals. 

The  Markets  Committee^  appointed  by  the  City  Corporation,  has  charge 
of  the  administration  of  the  markets,  and  appoints  their  officers. 

I 
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Although  only  meat,  fat,  game,  poultry,  fish,  cheese,  butter  and  vege- 
tables are  sold  here,  other  articles  of  food  are  brought  by  the  underground 
platform,  as  corn,  flour,  etc. 

Immense  underground  store-houses  receive  the^e  merchandises.  To 
ensure  regularity  of  transport  the  administration  undertakes  the  supply  of 
horses  and  waggons. 

The  markets  are  open  every  week-day :  from  4  a.m.  to  2  p.m.  Tuesday 
and  Wednesday,  to  3  p.m.  on  Thursday,  to  4  p.m.  on  Monday,  to  5  p.m. 
on  Friday,  and  to  8  p.m.  on  Saturday. 

Each  place  occupied  by  merchants  must  be  cleansed  daily,  any  nuisance 
being  punishable  by  fines. 

The  fish-market  at  Smithfield,  described  above,  is  not  the  principal  fish- 
market  for  London.  This  is  at  Billingsgate^  on  the  banks  of  the  Thames, 
near  London  Bridge,  between  Lower  Thames  Street  and  the  river. 

In  the  reign  of  Elizabeth  all  kinds  of  foods  were  sold  here ;  but  since 
the  time  of  George  III.  the  market  has  been  restricted  to  the  sale  of  fish. 
The  present  market  was  completed  in  1877,  after  the  designs  of  Horace 
Jones,  the  same  architect  who  designed  the  Smithfield  Market 

It  is  built  of  stone,  with  a  glass  roof.  Its  paving  is  of  cement.  In  the 
interior  it  has  no  Stalls  ;  the  interior  is  cleansed  daily.  For  this  purpose 
there  is  a  large  number  of  taps  and  of  gutters  for  draining  off  the  water. 
The  sale  commences  at  5  a.m.  The  fish  is  brought  in  large  hampers  and 
placed  on  the  quay  outside  the  market ;  and  the  wholesale  market  is  held 
here.  The  fish  is  then  brought  into  the  market  for  retail  sale  to  fish- 
mongers. Salmon  and  Crustacea  are  sold  by  weight,  other  fish  by 
number. 

An  enormous  quantity  of  fish  is  brought  to  Billingsgate  by  sea  and  by 
railway.     It  is  brought  to  the  market  in  waggons  from  railway  stations. 

The  other  important  markets  in  London  are  :  Leadenhall  Market^  near 
Leadenhall  Street,  for  poultry  and  game ;  Covent  Garden  Market^  for  vege- 
tables, fruits,  and  living  plants  (some  of  the  rarest  coming  from  all  countries 
of  the  world)  ;  the  Great  Eastern  Railway  Market^  for  fish  and  vegetables ; 
Shadwell  Market^  at  the  east  of  the  London  Docks ;  Elephant  and  Castle 
Market^  at  Newington  ;  Columbia  Market^  at  Bethnal  Green,  etc. 

The  trade  in  these  markets  is  essentially  wholesale,  retail  purchases  being 
made  in  the  shops  found  in  the  principal  streets  throughout  London. 
These  shops  are,  as  a  rule,  remarkably  well  kept.  The  butcher's  shop  is 
often  of  white  marble ;  the  block  for  cutting  meat,  of  hard  wood.  The 
ground  is  in  mosaic  or  cement,  with  a  layer  of  sawdust.  The  walls  are  of 
polished  tiles  or  some  similar  material.  The  whole  shop  is  washed  down 
daily. 

The  control  exercised  by  inspectors  over  the  quality  of  meat  is  very 
severe. 

There  is  no  special  inspector  in  the  meat-markets  for  trichinae  in  pork 
in  any  part  of  Great  Britain ;  but  any  suspected  meat  may  be  submitted  to 
microscopic  examination  by  the  Medical  Officer  of  Health.     The  English 
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only  eat  pork  when  well  cooked ;  even  smoked  bacon  is  boiled  before 
being  eaten.  No  cases  of  trichinosis  appear  to  have  been  observed  except 
from  American  pork. 

The  Milk  Trade* — As  already  seen  (p.  39),  the  regulations  as  to  the 
sale  of  milk  contained  in  the  Dairies',  Cowsheds',  and  Milkshops'  Order  of 
1878-86  are  very  severe.  In  London  these  regulations  have  secured  for 
the  population  a  good  and  pure  milk  supply.  Since  it  has  been  proved 
that  epidemic  diseases  have  been  propagated  by  milk,  the  control  of  the 
milk  supply  has  been  carefully  supervised.  Large  dairy  companies  have 
been  formed,  whose  supply  of  milk  is  based  on  most  minute  and  rigorous 
regulations.  By  their  contracts  these  companies  have  the  right  to  inspect 
the  farms  and  cowsheds  before  accepting  the  milk  of  any  farmer,  and  can 
order  any  necessary  measures  to  be  taken.  The  state  of  health  of  any  cow 
can  be  examined  by  a  veterinary  surgeon,  and  the  milk  from  any  animal 
rejected.  He  can  give  instructions  as  to  fodder,  the  maintenance  of  clean- 
liness, and  the  treatment  and  cooling  of  the  milk. 

To  prevent  the  spread  of  infectious  diseases  by  milk,  the  farmer  is  re- 
quired in  these  contracts  to  call  in  a  doctor,  if  any  person  employed  in  the 
dairy  falls  ill.  If  the  disease  is  infectious,  the  secretary  of  the  Company 
must  be  at  once  informed,  who  will  indicate  the  measures  to  be  taken.  In 
the  event  of  serious  disease,  the  delivery  of  milk  from  the  farm  is  for- 
bidden, but  the  farmer  is  paid  as  if  he  delivered  it.  The  Company  send 
inspectors  to  see  that  the  necessary  measures  are  taken.  Arrangements 
may  be  made  with  the  local  Medical  Officer  of  Health  to  obtain  informa- 
tion as  to  each  case  of  infectious  disease  arising  in  the  neighbourhood  of 
a  cowshed  or  dairy. 

Twice  a  day  the  milk  is  brought  to  London  by  railway.  A  sample  is 
taken  of  each  instalment,  and  its  temperature  and  density  are  examined. 
The  density  of  good  milk  should  be  1029-33.  ^^  ^^^  specific  gravity  dif- 
fers from  this,  the  milk  is  examined  more  carefully ;  and  it  is  not  spld  as 
milk,  but  used  for  making  butter.  The  Society  of  Analysts  has  fixed  the 
minimum  amount  of  fat  at  2*9  per  cent.,  of  total  solids  at  11.5  per  cent. 

The  vessels  in  which  milk  is  brought  to  town  are  ordinarily  sealed  and 
furnished  with  a  tap  near  the  bottom.  They  are  generally  of  tin,  not 
painted,  but  always  clean  and  polished. 

Outside  these  great  Companies,  which  supply  absolutely  pure  milk,  there 
is  a  large  number  of  milk- sellers,  some  of  whom  have  cowsheds  in  the 
town.  It  is  these  particularly  who  require  strict  sanitary  inspection.  They 
may  be  classed  in  two  categories — those  who  water  their  milk  down  to  the 
legal  limit,  and  those  who  render  themselves  liable  to  punishment  for 
adulteration.  Neither  of  these  can  carry  on  their  adulteration  with  im- 
punity, as  the  inspection  is  at  unexpected  times. 

The  analysis  of  samples  of  milk  taken  by  the  inspectors  is  made  by 
chemists  caUed  public  analysts  (p.  38). 
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R6sam6  of  the  Hygriene  of  the  Soil.— it  has  been  esUbllshed  with  certainly 
that  the  soil  plays  an  important  part  in  the  spread  of  infectious  diseases,  the  impoitanoe 
varying  in  different  diseases. 

Malaria  can  only  be  propagated  "vi^hen  the  pathogenic  matter  developes  in  a  favourable 
soil,  composed  of  vegetable  niattdlr  in  \  putrefaction  in  association  with  water.  For  thb 
reason  it  only  prevails  in  certain  localities.  If  the  poison  has  entered  the  human  system, 
it  can  be  conveyed  to  distant  countries,  but  cannot  there  be  propagated  from  one  person 
to  another. 

The  pathogenic  matters,  which,  in  order  to  produce  a  disease,  are  developed  outside 
the  organism,  are  sometimes  called  ectogenic  matters  ;  and  the  diseases  which  they  pro- 
duce are  called  miasmatic  diseases. 

Another  group  of  diseases  is  the  miasmatic-contagious.  These,  like  the  miasmatic 
diseases  properly  so  called,  develop  ordinarily  in  the  soil  before  attacking  man,  but  their 
path<^nic  material  can,  under  certain  conditions,  have  directly  infectious  properties. 
They  can  be  transported  from  one  locality  to  another,  and  there  multiply.  The  types  of 
these  diseases  are  typhoid  fever,  cholera,  dysentery,  and  yellow  fever. 

Just  as  malaria  only  developes  in  certain  localities,  so  these  diseases  require  a  favourable 
soil  for  their  propagation.  The  most  favourable  soil  consists  of  permeable  strata,  fouled 
with  human  excrement  and  other  products  of  decomposition  from  human  life. 

Pettenkofer  has  shown  that  the  increase  and  decrease  of  epidemics  coincide  with 
variations  in  the  level  of  the  subsoil  water.  When  the  level  of  the  latter  is  raised,  the 
microbes  cannot  escape  from  the  soil ;  consequently  no  infection  is  produced.  When  its 
level  is  lowered,  the  earth  dries,  its  bacteria  become  dispersed,  and  enter  the  human 
organism  through  the  respiratory  tract.     Such  is  Pettenkofer's  theory. 

It  is  however  more  probable  that  the  spores  of  bacteria  in  the  soil  find  their  way  by 
means  of  the  subsoil-water  into  wells  or  other  sources  oC  drinking-water,  and  thus  infect 
the  system  by  the  digestive  tract. 

Proper  drainage  of  the  subsoil  is  an  important^ means ^ of  preventing  the  spread  of 
infectious  diseases.  By  this  means  the  upper  layers  of  ^e  soil  are  dried,  and  organic 
matters  become  transformed  into  nitrites.  In  filtering  through  the  deep  strata  of  the  soil, 
the  water  becomes  purified  from  bacteria.  Statistics  prove  that  typhoid  fever  diminishes 
in  towns  where  the  drying  of  the  soil  is  effectual.  This  disease  can  therefore,  up  to 
a  certain  point,  be  regarded  as  indicating  the  sanitary  condition  of  a  locality  ;  and  it  is 
thus  employed  by  statisticians. 

A  third  group  of  specific  febrile  diseases  has  been  called  contagious  diseases.  In  these 
the  pathogenic  material  is  conveyed  directly  from  one  person  to  another.  It  fornos  in 
the  system,  and  on  leaving  it  is  ready  for  direct  propagation. 

A  special  predisposition  for  the  propagation  of  such  contagious  diseases  is  doubtless 
required.  Were  it  not  for  .this  fact,  owing  to  the  rapidity  of  communication  among 
civilized  nations,  an  epidemi^  would  rapidly  spread  from  one  nation  to  another ;  whereas, 
as  a  matter  of  fact,  it  usually  remains  ajtpnsiderable  time  in  the  same  district. 

For  this  reason  it  is  necessary  to  admit  an  influence  due  to  time  as  well  as  a  local  pre- 
disposition. It  remains  to  consider  in  what  this  consists.  As  the  struggle  for  life  is 
perhaps  greater  in  the  world  of  microbes  than  in  other  groups  of  organisms,  and  as  one 
can  imagine  that  each  species  of  microbe  has  another  antagonistic  to  it,  it  seems  probable 
that  the  occurrence  in  a  locality  and  at  a  certain  time  of  a  greater  or  less  quantity  of 
these  antagonistic  microbes  is  the  chief  cause  of  predisposition  as  to  time  and  place. 

Scavengings  of  London. — To  prevent  contamination  of  the  soil,  the 
most  effectual  measures  have  been  taken.  In  London,  as  in  the  rest  of 
England,  the  sanitary  authorities  are  required  to  maintain  the  paving  and 
cleanliness  of  the  streets,  and  of  public  places,  and  courts. 

In  certain  parts  of  London,  the  Vestry  or  {District  Board  itself  under- 
takes the  scavenging ;  in  other  parts  it  is  let  out  to  contractors. 
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The  system  of  scavenging  varies  in  different  parts  of  London.  It  is  evi- 
dent that  the  procedure  suitable  for  suburban  districts,  with  few  passengers 
and  wide  streets,  would  not  be  applicable  to  the  busy  streets  of  the  city. 

The  paving  differs  greatly  in  streets,  but  considerations  of  health  de- 
mand not  only  a  durable  and  uniform  carriage-road,  but  one  that  is 
impermeable,  so  as  to  prevent  pollution  of  the  soil.  The  most  frequented 
streets  are  in  practice  paved  with  wood  on  a  bed  of  concrete.  When  new 
paving  is  required,  wood  is  now  commonly  used,  instead  of  asphalte  or 
cement,  as  formerly, 

The  blocks  of  wood  are  of.  a  uniform  size.  They  are  6  inches  deep, 
9  inches  long,  and  3  inches  wide.  They  have  been  soaked  in  tar.  They 
are  placed  side  by  side  on  a  bed  of  concrete,  tarred  anew,  and  then 
sprinkled  with  sand.  A  uniform  impermeable  surface  is  thus  formed, 
which  is  not  disagreeable  to  the  horses,  and  which  muffles  the  noise  of  the 
traffic.  The  repair  and  maintenance  of  this  paving  are  very  easy.  The 
old  blocks  are  used  as  firewood. 

In  addition  to  pavings  of  wood,  asphalte  and  cement,  macadam  and 
stone  paving  are  used.  In  some  remote  parts  there  are  still  some  streets 
paved  with  flints. 

In  the  most  frequented  streets  of  the  city,  boys  from  ten  to  fifteen  years 
of  age  are  placed  at  intervals  in  the  streets,  with  shovel  and  brush.  They 
glide  with  great  skill  among  the  carriages  and  collect  the  horse-droppings, 
which  they  place  at  once  in  vertical  iron  boxes,  about  3J  feet  high,  closed 
above  by  a  lid.  These  boxes  are  placed  at  intervals  on  the  edge  of  the 
pavement.     The  refuse  thus  accumulated  is  removed  each  night. 

In  dry  weather  the  streets  are  watered  before  being  swept,  the  small 
streets  by  hand-brooms,  the  large  streets  by  brushes  drawn  by  a  horse. 
The  latter  are  cylindrical  brushes  placed  obliquely  in  relation  to  the  road, 
so  that  the  refuse  is  brushed  to  one  side.  The  manure  and  dirt  are 
removed  by  means  of  carts  in  which  it  is  taken  to  depots,  generally  close 
to  the  Thames,  or  a  railway  station,  sometimes  to  a  brick-yard.  The  same 
depot  receives  the  house  refuse.  Each  house  has  a  dustbin  or  ashpit  for 
such  refuse.  This  receptacle,  made  of  masonry,  or  preferably  of  galvanized 
iron  and  movable,  is  ordinarily  placed  in  a  small  cellar  under  the  pave- 
ment of  the  street  or  in  the  backyard.  The  kitchen  being  commonly 
underground  in  London,  there  is  easy  access  to  this  ashpit. 

The  house  refuse  is  removed  in  most  districts  weekly.  In  some  districts 
a  card  with  the  letter  D  upon  it  is  placed  in  the  window  when  removal  is 
required. 

At  the  depots,  the  house-refuse  is  sorted,  and  utilised  according  to  its 
nature,  or  burnt  without  previous  sorting  in  special  furnaces.  For  districts 
most  nearly  rural,  the  plan  preferred  is  to  convey  the  refuse  directly  into 
the  coimtry. 

Stable  refuse  in  the  best  mews  is  collected  in  movable  wire-work  grat' 
ings,  forming  carts  with  four  wheels,  the  sides  and  bottom  of  which  are  of 
iron  grating.     When  the  cart  is  full,  it  is  immediately  removed. 
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The  necessary  depots  for  refuse  are  subject  to  the  following  genera 
regulations : — 

1.  The  depots  must  be  as  distant  as  possible  from  inhabited  places. 

2.  The  refuse  must  not  be  put  into  pits,  but  above  the  ground-level 
If  necessary,  a  special  floor  3  inches  above  the  ground  must  be  made. 

3.  The  ground  should  be  drained,  and  paved  with  impermeable 
material. 

4.  The  depots  should  be  sheltered  from  sun  and  rain,  but  the  air  should 
enter  freely. 

5.  The  ground  leading  to  the  depot  should  be  well  paved,  so  as  to 
prevent  pollution  of  soil. 

Letts'  Wharf  and  Dust  Cremator.— For  the  use  of  the  city,  a  fur- 
nace has  been  erected  at  Letts'  Wharf,  Commercial  Road,  on  the  south 
side  of  Waterloo  Bridge.  As  all  the  refuse  cannot  be  thus  disposed  of, 
sorting  is  also  carried  on. 

In  the  middle  of  the  yard,  which  occupies  an  area  of  5  acres,  are  erected 
the  furnaces,  which  are  of  two  kinds.  In  the  new  furnaces,  the  refuse  is 
thrown  in  at  an  opening  near  the  top.  A  vast  storeyard  on  the  level  of 
the  top  of  the  furnace  serves  for  storing  the  refuse  before  it  is  burnt.  In 
the  old  furnaces  the  refuse  is  admitted  from  below.  They  communicate 
with  a  high  chimney,  and  have  special  arrangements  for  the  combustion 
of  the  smoke. 

Near  the  furnaces  are  covered  sheds  for  the  sorting  of  refuse  which 
cannot  be  burnt.  The  grosser  matters,  such  as  hay,  straw,  rags,  bits  of 
wood,  are  first  separated.  The  workmen  are  authorised  to  take  away  with 
them  as  much  wood  as  they  wish. 

The  grosser  matters  being  thus  separated,  the  other  matters  are  dealt 
with  as  follows  : — 

The  workpeople  are  divided  into  groups,  each  consisting  of  a  man  with 
a  shovel  and  four  to  five  women  having  each  a  coarse  sieve.  The  refuse 
being  thrown  into  each  sieve,  cinders  and  small  lumps  of  coal  are  separated ; 
other  waste  materials  being  placed  in  heaps  or  in  baskets. 

Rags,  paper,  old  shoes,  iron,  glass,  bones,  old  pots  and  tins,  oyster 
shells,  bottles,  shells,  vegetable  stalks  and  leaves,  form  also  separated 
heaps.  There  still  remain  small  particles  of  coal  and  coke  which  are 
separately  piled. 

Rags  and  paper  are  put  in  sacks  and  sent  to  paper  manufacturers ;  the 
old  boots  are  exported  to  Germany  and  France  ;  the  iron  is  sent  to  foun- 
dries; the  glass,  divided  into  three  qualities  by  boys,  is  sold  to  glass 
manufacturers ;  the  bones  are  sent  to  mills,  while  the  bits  of  pottery-ware 
and  tin,  and  the  hard  clinkers  from  the  furnaces  serve  as  road  material. 
The  bottles  and  pots,  especially  ink-pots  from  City  houses,  are  employed 
anew.  The  ashes  and  cinders  are  conveyed  to  brick-yards  and  there  the 
cinders  are  used  in  heating  the  kilns  and  the  ashes  for  mixing  with  the  clay. 

A  special  grinding  machine  composed  of  horizontal  cylinders  revolving 
round  a  centre,  pounds  the  oyster-shells. 
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The  soft  core,  consisting  of  vegetable  and  animal  matter,  is  burnt.  When 
the  furnace  is  not  available,  they  are  conveyed  into  the  country. 

As  already  explained,  the  street  droppings  in  the  most  frequented  streets 
are  immediately  swept  up  and  collected.  They  are  ordinarily  employed 
in  gardens,  as  is  also  the  stable  refuse. 

The  refuse  from  other  streets,  which  on  account  of  rain  or  of  watering 
of  streets  is  in  a  semi-liquid  condition,  is  brought  to  Letts'  Wharf,  where 
it  is  placed  in  two  shallow  reservoirs.  The  bottom  of  these  is  of  flagstones, 
the  sides  boarded  to  a  height  of  about  20  inches.  The  moisture  escapes 
by  means  of  trenches  into  the  river.  A  solid  black  mass  remains,  which 
is  conveyed  by  barges  into  the  country,  where  it  serves  as  manure. 

Letts'  Wharf  has  alongside  the  Thames  a  large  quay  and  a  dock  for 
numerous  barges  and  arrangements  for  embarking  refuse.  Workmen's 
dwellings,  stables  for  thirty  horses,  and  the  necessary  sheds  open  on  to 
the  street.  The  horses  which  are  at  least  6\  feet  high,  are  very  powerful. 
The  size  of  the  carts  employed  for  conveying  refuse  is  in  proportion  to 
the  enormous  size  of  these  horses. 

The  stables  are  paved  with  brick,  behind  the  stalls  is  a  gutter  to  drain 
off  the  urine,  which  is  frequently  washed  to  keep  it  clean.  In  addition  to 
the  straw  which  is  brought  to  the  yard  with  other  refuse,  and  which  is  used 
for  litter  if  in  good  condition,  peat  imported  in  bales  is  also  employed  for 
the  same  purpose. 

In  the  yard  no  disagreeable  smells  are  perceived.  The  dust  is  not 
troublesome,  as  the  refuse  is  rarely  quite  dry. 

Cattle  Markets. — The  London  cattle  markets  are  the  Metropolitan 
Cattle  Market  in  Copenhagen  Fields  in  Islington  for  cattle  from  the 
country,  and  the  Foreign  Cattle  Market  at  Deptford,  near  the  Thames, 
for  foreign  cattle. 

The  Metropolitan  Cattle  Market  covers  an  area  of  30  acres.  It  is  an 
immense  space,  paved,  and  surrounded  by  a  high  iron  fence.  In  its 
middle  is  a  circular  building  su]:mounted  by  a  clock.  Here  are  the  offices 
of  the  employes,  the  post  and  telegraph  office,  bank,  exchange,  offices  of 
traders,  etc. 

On  the  east  side  of  this  building  are  places  for  cattle,  and  on  the  west 
for  sheep,  etc. 

The  horned  cattle  are  placed  within  strong  iron  barriers  in  double  rows 
ranged  25  to  50  feet  in  length,  and  separated  by  passages  20  feet  wide. 
The  cattle  are  tied  so  that  their  heads  are  opposite  each  other ;  the  inter- 
vals between  two  bars  is  10  feet. 

The  place  for  sale  of  sheep  is  covered  with  small  square  pens,  having 
free  passages  between  each  of  them. 

A  pen  30  feet  square  holds  from  five  to  twenty  sheep.  To  the  west  of 
this  place  are  covered  markets  for  calves  and  pigs,  separated  from  one 
another  by  a  street  32  feet  wide.  The  enclosures  for  calves  are  36  feet 
square,  for  pigs  25  feet  square;  they  are  arranged  in  squares  separated 
from  each  other  by  passages. 
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The  ground  of  the  market  slopes  slightly  to  facilitate  the  removal  of 
impurities.  The  market  will  hold  10,000  homed  cattle,  40,000  sheep, 
3,000  calves,  and  2,000  pigs. 

The  chief  market  days  are  Mondays  and  Thursdays ;  during  certain 
hours  of  other  days  the  market  may  also  be  used. 

The  cleansing  is  done  with  great  care.  The  solid  excrement  is  removed 
daily  in  carts ;  and  there  are  numerous  water-taps  for  daily  cleansing. 

At  each  of  the  four  corners  of  the  market  is  a  round  building  containing 
four  water-closets  and  a  large  number  of  urinals.  The  closets  are  placed 
centrally,  the  excrement  falling  into  a  trough  common  to  all,  full  of  water ; 
on  market  days  this  is  emptied  and  cleansed  by  employes.  On  removing 
a  plug,  the  trough  empties  itself  directly  into  the  sewer.  The  urinals  are 
arranged  circularly  in  the  interior  of  the  building ;  a  permanent  current  of 
water  washes  their  walls  and  flows  into  a  trench  at  the  ground-level  and 
thence  into  the  sewer.     There  is  no  smell. 

Abattoirs. — To  the  east  of  the  market  described  above,  but  separated 
from  it  by  streets,  are  public  abattoirs  for  cattle  and  pigs,  and  to  its  west 
stalls  for  sheep,  etc.,  and  to  the  south  for  cattle.  On  two  sides  of  the 
latter  are  abattoirs  for  sheep  and  other  small  animals.  Further  to  the 
east  is  a  private  abattoir  and  an  establishment  for  the  preparation  of 
albumen  and  of  guano  from  blood. 

The  ground  in  the  stalls  and  yards  is  paved.  The  animals  are  foraged 
and  cared  for  by  men  of  the  establishment.  Sales  are  effected  in  the 
stalls.  When  an  animal  is  sold,  the  hair  of  its  tail  is  cut  to  distinguish  it 
from  the  others. 

The  public  abattoir  is  separated  from  the  street  by  a  high  wall.  To  the 
left  of  the  gate  are  slaughter-houses  for  pigs;  and  cattle  may  also  be 
slaughtered  here.  The  pigs  are  knocked  down  with  a  poleaxe.  They  are 
scalded  before  being  eviscerated.  It  is  forbidden  to  singe  them  on  account 
of  the  unpleasant  smell. 

To  the  right  of  the  gate  are  slaughter-houses  for  cattle,  in  a  large 
isolated  building.  These  slaughter-houses  form  separate  compartments, 
each  comprising  a  slaughtering-room  and  a  lair  for  cattle.  The  slaughter- 
ing room  is  from  220  to  440  yards  square ;  and  here  the  meat  is  hung 
until  it  is  removed.  The  floor  is  of  perfectly  water-tight  cement,  sloping 
slightly  towards  gutters  which  allow  waste  water  to  escape  into  the  drains. 
The  blood  is  collected  in  special  receptacles.  The  walls  are  of  Parian 
cement,  so  that  they  can  be  washed.  There  is  no  ceiling.  Just  below 
the  roof  the  wall  is  perforated  with  holes  to  admit  of  ventilation. 

Slaughtering  is  done  as  follows  :  the  bullock  is  tied  and  one  slaughter- 
man seizes  the  animal  by  the  horns  and  raises  its  head  so  that  the  fore- 
head is  horizontal.  By  means  of  a  poleaxe  a  blow  is  inflicted  here  which 
immediately  deprives  the  animal  of  consciousness.  Through  the  hole  in 
the  skull  produced  by  the  poleaxe,  a  large  sound  is  inserted  to  destroy 
the  base  of  the  brain  and  the  spinal  marrow.  At  the  same  time  the  jugular 
veins  are  opened ;  the  blood  is  collected  in  large  vessels  and  taken  to 
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the  albumen  factory.  After  each  slaughtering  the  slaughter-house  is 
cleansed. 

The  animals  do  not  appear  to  suffer  by  this  method  of  killing;  the 
living  beasts  are  in  a  separate  lair,  and  are  only  admitted  one  at  a  time  to 
the  slaughter-house. 

The  offal  is  emptied  outside  ;  the  ordure  and  other  refuse  are  conveyed 
in  small  trucks  to  a  special  yard,  where  are  also  deposited  litter,  refuse 
from  stables  and  markets.  On  one  spot  is  placed  a  bed  of  litter ;  this  is 
covered  with  ordure  and  then  covered  with  a  quantity  of  dry  refuse  from 
the  courts  and  neighbouring  streets.  The  excess  of  water  is  absorbed  by 
the  litter.  At  the  end  of  a  few  days  the  mixture  is  ready  for  removal,  and 
has  no  very  penetrating  smell. 

One  cannot  however  say  that  the  public  abattoirs  of  the  Cattle  Market 
are  model  abattoirs. 

The  Cattle  Market,  like  the  Smithfield  Market,  is  under  the  control  of 
the  Markets  Committee.  The  Clerk  of  the  Cattle  Market  is  charged 
with  the  inspection  of  the  abattoirs.  He  has  under  him  two  officers  who 
receive  the  dues,  and  two  inspectors  who  supervise  the  cleansing  of  the 
abattoirs  and  prevent  the  introduction  of  diseased  animals  except  into 
special  lairs. 

In  London  beasts  are  only  allowed  to  pass  through  certain  streets,  and 
not  after  midday.  Each  herd  is  conducted  by  a  driver,  w^ho  must  see  to 
the  precise  carrying  out  of  all  regulations. 

Tfu  Foreign  Cattle  Market  at  Deptford,  on  the  south  side  of  the  Thames, 
occupies  an  area  of  27  acres.  The  beasts  are  only  disembarked  twelve 
hours  after  their  arrival ;  and  during  this  interval  are  inspected  by  veterinary 
surgeons.  There  are  lairs  and  abattoirs  similar  to  those  of  the  Metropoli- 
tan Cattle  Market.  The  manure  and  refuse  from  slaughtering  is  removed 
in  barges. 

The  slaughtering  of  animals  outside  of  public  abattoirs  is  not  forbidden. 
Each  butcher  may  have  his  own  slaughter-house  provided  its  position  and 
arrangements  as  to  construction  and  ventilation  are  approved  by  the  sani- 
tary authorities.  The  law  in  this  respect  contained  in  the  Slaughter- 
Houses  Metropolis  Act,  1874,  is  very  severe.  Private  slaughter-houses 
are  also  subject  to  special  bye-laws  and  are  frequently  inspected.  It  is 
evident  however  that  the  control  over  diseased  meat  in  them  cannot  be 
so  complete  as  in  public  abattoirs. 

The  walls  of  slaughter-houses  are  required  to  be  lime-washed  once  a 
month,  the  floor  to  be  of  cement  or  asphalte  or  well  paved ;  and  a  suffi- 
cient water  supply  and  drainage  to  be  provided.  Waste  offal  is  required  to 
be  removed  daily.  In  other  respects  the  same  regulations  as  for  slaughter- 
houses in  the  whole  country  apply  (p.  34). 

R^SUm^  of  Drainage  Systems.— The  unpleasant  effluvia  from  human  dejecta 
have  gradually  led  to  the  discovery  of  more  perfect  means  of  getting  rid  of  them.  The 
necessity  for  their  removal  and  destruction  has  been  more  thoroughly  realized  since  it  has 
been  known  that  pathogenic  poisons  may  be  contained  in  them. 
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The  necessity  for  elective  measures  in  this  respect  increases  with  the  density  of  popa- 
lation. 

The  oldest  system,  consisting  of  a  pit  in  the  ground,  into  which  are  directed  excrement 
and  waste  water,  causes  pollution  of  the  soil,  air,  and  water  of  wells.  Cesspools,  with 
walls  of  masonry  or  timber,  are  but  a  modification  of  this  system. 

All  efforts  to  prevent  the  soil  from  becoming  infected  from  such  cesspools  have  been 
ineffectuaL  They  may  succeed  for  a  time,  but  eventually  the  thickest  walls  become  satu- 
rated. The  researches  of  Wolffhiigel  at  Munich  appear  to  show  that  soakage  may  occur 
by  capillary  action  even  from  water-tight  cesspools.  He  found  the  soil  about  such  cess- 
pools fouled,  and  containing  considerable  quantities  of  nitrogenous  matter,  although  the 
cesspools  were  lined  with  cement  inside  and  outside,  and  appeared  water-tight. 

In  England,  the  floors  of  privies  are  required  to  be  at  least  three  inches  above  the 
ground-level,  and  to  be  emptied  at  least  once  a  week  (pp.  73  and  86  ). 

In  the  system  of  movable  receptacles,  the  receptacle  is  removed  along  with  its  contents. 
This  is  preferable  to  fixed  privies.  The  pail  system,  however,  has  not  been  found  to 
answer  well  among  working-class  populations,  and  generally  among  all  who  do  not 
understand  the  importance  of  cleanliness  and  order.  Even  supposing  that  by  the  exercise 
of  great  care  we  prevent  the  origin  of  mischief  from  this  system,  the  offensive  character 
of  the  excrement  cannot  be  overcome.  A  more  or  less  offensive  odour  is  always  emitted, 
the  air  is  infected.  The  night-soil  men  may  be  the  means  of  spreading  pathogemc 
material.  Wherever  an  infected  pail  is  conveyed,  it  causes  fresh  infection.  The  disease 
is  not  destroyed,  but  transferred. 

To  remedy  these  evils  the  attempt  has  been  made  to  mix  the  excrement  with  substances 
capable  of  destroying  their  pathogenic  material,  or  removing  their  offensive  character. 
Thus  the  excrement  has  been  treated  with  chemical  disinfectants ;  but  this  method  has 
not  been  generally  adopted.  The  application  of  dry  earth,  ashes,  sawdust,  etc.,  has, 
however,  been  found  very  advantageous.  In  England  dry  earth  has  been  used  to  a  con- 
siderable extent,  under  the  name  of  the  earth-closet  (pp.  72  land  85).  It  lias  been 
thought  that  the  mixture  of  earth  and  excreta,  being  a  good  manure,  would  not  only  cover 
the  cost  of  clearing,  but  would  realize  a  profit ;  but  this  anticipation  has  not  been  real- 
ized. The  mixture  is  bulky,  and  does  not  pay  for  transport,  nor  can  it  compare  in  value 
with  artificial  manures. 

Prof.  E.  Frankland  has  found  that  the  mixture  is  not  a  very  powerful  manure-  In  100 
parts  there  are  6*671  of  organic  matter  (of  which  0*207  are  nitrogenous) ;  66782  of 
mineral  matter  (of  which  0*326  is  phosphoric  acid) ;  and  25*547  of  water.  This  is  ex- 
plained by  the  escape  of  the  water  as  carbonate  of  ammonia. 

According  to  Koenig,  the  mixture  contains  79*5  to  89*9  per  cent,  of  water,  10  to  17*5 
per  cent,  of  organic  matter  (0*36  to  0*76  per  cent,  nitrogenous),  and  i  '2  to  5*6  per  cent 
of  mineral  matter  (0*18  to  0*51  per  cent,  phosphoric  acid,  and  0*17  to  0*40  per  cent, 
potash). 

The  most  efficient  means  of  preventing  infection  from  infected  excreta  is  undoubtedly 
their  cremation,  and  this  system  is  partially  applied  in  several  towns. 

The  only  system  fulfilling  hygienic  requirements  as  to  rapid  and  inoffensive  removal  of 
excreta  is  the  water-carriage  system  as  used  in  England.  The  mass  of  water  (two  gallons) 
with  which  each  excretal  mass  is  mixed  by  flushing,  the  perpetual  movement  of  water  in 
the  sewers,  and  the  low  temperature  in  them,  are  unfavourable  to  bacterial  development. 
Pathogenic  microbes  perish  in  a  mass  of  water,  by  virtue  of  its  movement,  the  great  dilu- 
tion, and  their  conflict  with  non-pathogenic  microbes,  perhaps  also  as  the  result  of  other 
unrecognised  factors. 

This  system  is  objectionable,  because  of  its  fouling  so  large  a  mass  of  water.  It  is 
however  a  mistake  to  suppose  that  ficces  pollute  sewage  water  more  than  other  waste 
matter  discharged  into  the  sewers. 

Sir  J.  Lawes  and  Dr.  Gilbert  estimate  the  fresh  faeces  of  an  adult  man  at  4*17  ounces 
daily,  the  urine  amounting  to  50*18  ounces.  When  dried,  the  faeces  weigh  IX)4I  ounce, 
the  urine  1735  ounce ;  thus  the  amount  of  solid  matter  in  the  daily  urine  is  40  per  cent 
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greater  than  in  the  daily  faeces.  This  is  difficult  to  realize,  owing  to  its  being  in  solution, 
and  there  is  much  hesitation  in  allowing  faecal  matter  to  enter  the  sewers,  but  none  as  to 
urine  and  other  waste  water.  Practically  the  presence  or  absence  of  faeces  makes  but 
little  difference  in  the  foulness  of  sewage. 

English  experience,  and  that  of  the  great  tovms  of  Europe  and  America,  have  shown 
the  erroneous  character  of  the  fears  expressed  in  this  respect.  The  fecal  matter  becomes 
broken  up  and  dissolved  in  the  sewers,  and  causes  no  greater  nuisance  than  other  waste 
materials.  The  disintegration  is  so  complete  that  it  is  impossible  to  discover  in  the  chief 
sewers  solid  excretal  matter. 

We  have  said  that  this  system  deprives  the  earth  of  valuable  manure,  and  thus  causes 
a  national  loss.  The  numerous  attempts  made  in  all  countries  to  profitably  use  the  sewage 
of  large  towns  have  hitherto  proved  unsuccessful,  with  the  exception  of  a  few  irrigation 
farms. 

The  pneumatic  systems,  such  as  those  of  the  Dutch  engineer  Liemur,  and  the  French 
engineer  Berlier,  are  too  complicated  to  be  practical. 

Systems  of  Water-ClosetS. — in  London  no  form  of  closet  is  allowed 
except  water-closets  and  earth-closets.  Earth-closets  are  daily  diminishing 
in  number,  and  all  new  houses  are  provided  with  water-closets. 

The  essential  conditions  of  good  sanitation  in  England  are  a  pure  water 
supply  and  complete  system  of  house-drainage.  The  details  of  drainage 
have  attained,  when  efficiently  carried  out,  a  perfection  which  leaves  little 
to  desire'. 

A  large  number  of  different  water-closets  are  now  in  use,  which  have 
reached  a  high  standard  of  perfection. 

The  old-fashioned  double  pan-closet,  with  its  necessarily  foul  container, 
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Fig.  33. — Section  of  Wash-out  Closet. 
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often  rendered  worse  by  a  D-trap  beneath,  is  being  rapidly  superseded  b; 
more  sanitary  closets.  Of  these  the  most  important  are  the  wash-out,  the 
short-hopper,  and  the  valve-closet,  with  various  modifications  of  these. 

Wash-out  closets  are  largely  in  use.  They  may  be  either  side-oitiUt  or 
front-outlet  closets,  according  to  the  position  of  the  connection  with  the 
syphon-trap  under  the  pan.  To  prevent  the  faeces  sticking  to  the  bottom 
of  the  pan,  the  latter  always  has  a  shallow  layer  of  water  remaining  in  it 
after  each  flush.  By  pulling  a  handle,  two  to  three  gallons  of  water  are 
discharged  from  a  flushing  cistern  above  the  closet  by  means  of  a  pipe  at 
least  1^  inches  in  diameter.   A  syphon  trap  is  placed  under  the  pan,  and 
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the  junction  with  the  soil-pipe  beyond  is  commonly  ventilated  by  means  of 
3  shaft. 

The  advantage  of  these  closets  is  their  simple  constraction,  and  the  fact 
that  not  being  concealed  behind  wood-work,  defects  are  easily  detected. 
The  back  of  the  pan  is  curved  to  form  an  after-flush  chamber,  thus  enabling 
some  water  to  remain  in  the  pan  after  each  flush. 

The  flush  of  water  usually  suffices  to  remove  all  impurities  into  the  soil- 
pipe  beyond  the  trap.  The  height  of  the  closet  is  sixteen  to  eighteen  inches; 
the  pan  varies  ftom  fifteen  to  nineteen  inches. 


Fig.  36.— Section  of  Wash-down  Closet. 

The  -wash-down  closet  shown  in  Figs.  35  and  36  is  simple,  practical,  and 

cheap.     It  is  practically  identical  with  what  is  known  as  the  short-hopper^ 


Fig,  37.— The  "Puro"  Water-Ci^et. 
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except  that  it  is  made  in  one  piece  of  earthenware.  It  is,  in  out  opinion, 
preferable  to  the  wash-out  closet,  as  it  exposes  a  smaller  surface  for  foulii^ 
Fig.  37  represents  an  excellent  form  of  short  hopper  closet  made  by 
Winser.  The  connection  between  the  earthen  trap  and  soil-pipe  is  under 
the  water-line,  thus  ensuring  absolute  protection  against  the  escape  of 
sewage-gas.  The  closet  not  being  encased  in  woodwork,  any  leak  is  at 
once  detected. 


Fig.  jtj. — Section  of  Dececo  Closst. 


Fig.  39-  -Section  of  Valvb  Closet  at  Momei^t  op  Flushing. 
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The  Dictco  closet,  shown  in  Fig.  38,  is  a  modification  of  the  wash-down 
closet,  in  which  the  ascending  arm  of  the  syphon-trap  is  continued  up, 
wards,  so  that  a  deeper  water-seal  is  formed.  In  addition  the  descend- 
ing arm  of  the  syphon  ends  in  a  second  syphon  before  it  joins  the  soil-pipe. 


i  Flushing  Cistern. 
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Fic.  41.— Water-Closet  Cistern. 
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When  the  closet  is  flushed,  syphon  action  is  started  by  the  incoming  water, 
and  the  contents  of  the  basin  are  thus  rapidly  extracted. 

The  valve-closet,  although  the  most  expensive,  is  probably  the  best  for 
indoor  use.  It  is  seen  in  the  act  of  flushing  in  Fig.  39.  In  addition  to 
the  syphon-trap  below,  there  is  a  valve,  which  maintains  water  in  the  pan, 
and  thus  prevents  the  entry  of  sewer^as  into  the  house,  even  should  the 
trap  underneath  become  unsyphoned. 

Each  closet  is  furnished  with  a  special  cistern  for  flushing  purposes.  The 
arrangement  of  these  cisterns  is  such  that  it  suffices  to  draw  the  handle 
(Figs.  40,  41,  and  41),  to  allow  of  the  escape  of  two  or  three  gallons  of 

These  cisterns  fill  themselves  by  means  of  an  automatic  ball-cock  (Fig. 
41),  composed  of  a  lever,  of  which  one  end  is  a  hollow  ball  serving  as  a 
float,  and  the  other  end  forms  a  hinge.  When  the  water  escapes,  the  ball 
blls  and  opens  a  supply-pipe ;  the  cistern  gradually  fills,  and  when  the 
level  again  becomes  horizontal,  the  water  is  stopped  off. 

In  some  closets  the  valve  of  the  cistern  is  in  direct  connection  with  the 
seat  of  the  closet,  so  that  the  closet  is  automatically  flushed  when  its  seat 
is  vacated. 

Water-closets  among  the  wealthy  classes  are  generally  placed  within  the 
house  in  a  room  which  admits,  if  possible,  of  cross-ventilation.  When  they 
are  of  the  forms  shown  in  the  preceding  figures  there  need  not  be  the 
slightest  smell  from  them. 

in  poor  districts  the  water-closets  are  generally  placed  in  the  back-yards. 
In  private-houses,  water-closets  have  ordinarily  only  one  pan,  when  intended 
fw  only  one  family. 

In  public  establishments  trough-closets  are  often  used.  These  generally 
consist  of  a  horizontal  reservoir,  above  which  are  several  seats,  and  which 
is  half  full  of  water,  so  that  the  excreta  do  not  become  adherent  to  the 


Frc.  43. —Trough  Closet  v 
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bottom  or  sides.  The  person  in  charge  flushes  these  closets  at  intervals 
by  means  of  a  large  quantity  of  water. 

Closets  of  this  kind  supplied  with  automatic  flushing  cisterns  are  flushed 
at  definite  intervals.  The  closet  shown  in  Fig.  43  is  by  Bowes,  Scott  & 
Read,  of  Westminster.  The  automatic  flushing  cistern  is  the  invention  of 
the  celebrated  sanitary  engineer,  Rogers  Field  The  water  enters  by  the 
tap  E  into  the  cistern  B,  and  when  the  syphon  A  is  set  in  action,  the  con- 
tents of  the  cistern  escape  by  the  pipe  D,  driving  the  contents  of  the 
trough-closet  into  the  drain  by  their  sudden  rush. 

This  system  has  been  recommended  by  the  Local  Government  Board, 
and  has  been  introduced  into  schools,  barracks,  prisons,  workshops,  and 
factories,  etc. 

In  introducing  water-closets,  the  following  general  rules  should  be 
adopted.  The  pans  should  not  be  encased  in  wood.  The  best  are  made 
of  enamelled  earthenware.  Each  water-closet  must  have  its  own  flushing 
cistern.  The  latter  should  only  hold  sufficient  water  for  each  flush,  and 
should  be  provided  with  an  overflow-pipe,  discharging  into  the  open  air,  in 
the  event  of  the  ball-cock  getting  out  of  order. 

Under  the  closet  a  zinc  or  lead  safe-tray  should  be  placed  to  catch  any 
water  which  may,  by  bad  management,  have  been  spilt.  This  is  provided 
with  a  waste-pipe,  which  must  not  be  connected  with  the  trap  of  the  closet 
or  the  soil-pipe,  but  be  made  to  discharge  into  the  open  air. 

Drainagre  of  Houses. — In  addition  to  the  soil-pipe  discharging  the 
contents  of  water-closets  into  the  drains,  there  are  other  pipes  for  the  dis- 
charge of  waste  kitchen  water,  and  waste  water  from  baths  and  lavatories. 

The  arrangement  of  these  pipes  is  described  in  the  model  bye-laws  (see 
page  77  to  78),  published  by  the  Local  Government  Board. 

The  soil-pipe  and  waste-water  pipes  of  private  houses  are  generally 
carried  down  the  external  wall  of  the  house  to  avoid  the  escape  of  foul 
gases  into  the  rooms  in  the  event  of  leaks  arising.  The  soil-pipe  is  con- 
tinued upwards  above  the  roof,  clear  of  all  windows  and  chimneys,  having 
its  upper  end  open  and  surmounted  by  a  ventilating  cowl  or  wire-work. 
It  ought  to  have  a  diameter  throughout  equal  to  that  of  the  soil-pipe ;  and 
in  order  to  prevent  unsy phoning  of  the  traps  of  water-closets  placed  on 
different  storeys  above  each  other,  each  syphon-trap  should  be  ventilated  by 
an  additional  pipe  connected  with  the  soil-pipe  ventilator  above  the  level 
of  the  highest  w.c.  The  pipe  from  each  w.c.  should  be  obliquely  con- 
nected with  the  soil-pipe,  and  have  air-tight  joints. 

The  pipe  for  inlet  for  fresh  air  should  be  on  a  lower  level  than  the  outlet 
ventilator  at  the  back  of  the  house,  and  should  be  placed  on  the  house  side 
of  the  intercepting  syphon-trap  between  the  house-drain  and  sewer. 

The  waste-pipes  of  sinks  and  baths  should  be  furnished  with  disconnect- 
ing syphons,  in  addition  to  opening  below  over  gully-traps  in  the  external 
air.  Baths  are  furnished  like  valve  water-closets,  with  a  safe-tray  for 
accidental  overflows ;  the  waste-pipe  from  this  should  not  be  connected 
directly  with  the  drain. 


ric.44-— Slop  Sink. 

In  large  houses  it  is  often  desirable  to  have  slop-sinks  separate  from 
water-closets.  They  should  be  furnished  like  water-closets  with  syphon 
traps,  and  be  ventilated  on  the  further  side  of  the  trap. 

Waste-pipes  should  run  in  straight  lines,  and  have  sufficient  fall  j  they 
should  be  circular  to  facilitate  cleansing  and  diminish  friction  of  water. 

Underground  drain-pipes  are  usually  of  earthenware,  occasionally  of  iron. 
The  joints  of  the  former  are  made  water-tight  by  means  of  cement 
Occasionally  clay  has  been  used,  but  this  is  objectionable  as  clay  cracks 
when  dry,  and  the  fibrils  of  tree-roots  find  their  way  into  the  joints  and 
cause  obstruction  in  the  drain. 

Iron  pipes  should  be  tarred  in  their  interior,  and  the  joints  made  water- 
tight by  means  of  lead. 

Two  pipes  should  not  join  at  a  right  angle.    At  every  change  of  direction 

there  should  be  means  of  access  to  enable  the  drain  to  be  examined.     For 

an  ordinary  private  house  pipes  four  inches  in  diameter  are  sufficiently 

largE^  for  an  hotel  six  inches ;  only  for  very  lai^e  buildings  are  nine-inch 

pipes  necessary.     To  prevent  as  far  as  possible  the  occurrence  of  deposits> 

pipes  of  greater  diameter  than  six  inches  should  be  avoided.     For  the  same 

reason  the  fall  of  the  pipes  should  be  sufficient.     In  general,  it  is  necessary 

For  pipes  4  inches  in  diameter  to  have  a  fall  of  i  in  40. 

„        6  inches  „  „  i  in  60. 

„         9  inches  „  „  i  in  80. 

If  the  fall  is  less,  or  if  deposits  occur  from  other  causes,  special  means 
of  cleansing  are  required.  A  large  sudden  flush  of  water  is  sometimes 
sufficient ;  to  simply  allow  a  number  of  taps  to  discharge  into  the  drain  at 
the  same  time  is  wasteful  without  being  efficienL 

If  the  supply  of  water  is  abundant,  it  may  be  used  freely  for  flushing 
drains.  If  the  supply  is  limited,  the  waste  water  may  be  retained  and  then 
suddenly  discharged  in  a  large  quantity. 

When  the  current  is  feeble,  automatic  flushing  tanks  may  be  placed  at 
the  upper  end  of  the  drain. 

Fig.  45  shows  such  a  reservoir  known  as  Rogers  Field's  self-acting  fiush- 
tank.     It  is  identical  with  the  one  represented  in  Fig.  43.     Doulton  and 
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Co.  manufkcture  other  flushing  cisterns  on  the  same  principle.  Their 
have  also  combined  their  automatic  flushing  cistern  with  &  grease  inUrcepUr. 
The  grease  from  kitchen  plates,  etc.,  is  very  apt  to  cause  obstruction  in 
house  drains. 

Rain-water  pipes,  as  well  as  waste-pipes  from  sinks,  baths,  etc.,  should 
en<I  below  in  the  open  air  over  a  gully-trap,  so  as  to  be  completely  cut  off 
from  the  drain. 


KiG.  45.— Rogers  Field's  Self-acting  Flush  Tank. 
A— Syphon.        B-Waler.         D— Hydraulic  seal.         E— Walei-tap. 

In  exceptional  cases  the  rain-water  pipe  is  allowed  to  act  as  a  drain- 
ventilator.  It  is  then  required  that  the  joints  of  the  rain-water  pipe  should 
l)e  air-tight,  and  that  its  upper  end  should  be  remote  from  any  windows  or 
other  points  at  which  foul  gases  might  enter  the  house. 

Gully-traps,  whether  they  serve  for  the  discharge  of  rain-water  or  of 
waste-water  into  the  drain,  should  be  at  least  eighteen  inches  from  the  wall 
of  the  house.  Their  superficial  surface  should  be  as  small  as  possible  to 
diminish  the  evapioration  of  water.  A  grease -interceptor,  to  be  frequently 
cleansed  out,  is  desirable  for  the  gully-trap  receiving  kitchen  water  in  large 
houses. 

Surface-traps  should  not  be  placed  in  rooms  on  the  ground  floor  or  in 
cellars,  unless  this  cannot  be  avoided.  It  should  never  be  allowed  in  these 
exceptional  cases,  unless  the  house-drain  is  efficiently  ventilated  and  has  an 
inlercep ting-trap  between  it  and  the  sewer.  All  surface-traps  should  be 
furnished  with  a  movable  grating  to  retain  solid  substances.  The  grating 
should  be  of  a  form  permitting  the  easy  escape  of  water.  Round  holes  are 
objectionable,  as  they  offer  great  resistance  to  the  passage  of  water. 
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In  houses  of  ordinary  size,  soil-pipes  are  three  to  four  inches  in  diameter. 
When  several  water-closets  discharge  into  the  same  pipe,  the  diameter  may 
be  3J  to  4,\  inches  ;  it  is  rarely  necessary  that  it  should  be  la^er.  Drawn 
lead  is  the  best  material  for  soil-pipes,  and  should  be  of  uniform  thickness 
throughout,  equal  to  8  lbs.  weight  per  superficial  foot,  so  as  to  resist 
contraction  and  dilatation  even  if  hot  water  is  passed  through  it. 

Iron  soil-pipes  are  even  more  employed  than  lead,  owing  to  their  greater 
cheapness,  but  the  joints  are  much  more  difficult  to  make  secure.  They 
should  be  previously  tested  at  a  given  pressure.  The  joints  should  be 
caulked  with  lead,  and  not  made  with  cement.  Soil-pipes  should  be  fixed 
along  the  wall  to  avoid  deformities  and  leaks.  The  joints  connected  with 
the  closet,  and  at  the  junction  with  the  main  soil-pipe  require  special 
attention.  If  the  soil-pipe  is  unfortunately  within  the  house,  it  should  have 
means  of  access  and  be  periodically  examined  for  leaks. 


Fic.  46.— Gully -Tkap,  with  Arrangement  for  Inibrceptihg  Solid  Matters. 

The  syphon-bends  in  the  waste-pipes  from  sinks  and  baths  should  be 
furnished  with  a  screw  at  the  lowest  point,  which  can  be  opened  for 
cleansing.  Surface-traps  may  be  arranged  like  Doulton's  mud-intercepting 
tr^P  (F'g-  46X  having  a  quadrilateral  receptacle  covered  with  a  grating. 
By  means  of  the  handle  connected  with  this,  cleansing  can  easily  be 
effected. 

For  the  syphon-trap  between  the  house-drain  and  the  sewer,  the  form 


Fig.  47. -The  Kenon  Inspection-Chamm 
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recommended  in  the  model  bye-laws  of  the  Local  Government  Board 
(Fig.  1 7  A,  p.  80)  may  be  used. 

The  Kenon  air-chamber  and  trap  (Fig.  47),  is  constructed  by  Messrs. 
Doulton  in  accordance  with  designs  of  Messrs.  Corfield  and  Mark  Judge. 
Like  other  intercepting-traps,  it  serves  to  cut  off  aerial  communication 
with  the  sewer,  and  at  the  same  time  to  facilitate  inspection  and 
cleansing.  It  is  made  of  a  single  piece  of  glazed  earthenware,  placed 
at  the  bottom  of  an  inspection-chamber,  and  consisting  of  a  central 
open  channel  into  which  the  waste-pipes  from  the  house  open.  On 
each  side  the  floor  slopes  towards  this  central  canal.  At  the  upper  end  is 
the  junction  with  the  house-drain  ;  at  the  opposite  end  a  syphon,  A  long 
straight  pipe  unites  the  longer  arm  of  the  s)rphon  to  the  chamber,  and  by 
its  means  the  drain  beyond  the  syphon  can  be  cleansed.  The  orifice  of 
this  pipe  is  ordinarily  covered  by  a  movable  lid.  On  each  side  of  the 
channel  are  openings  for  branch  drains. 

A  fiap-tap  consisting  of  iron  moving  on  a  hinge  is  sometimes  fixed  at 
the  junction  of  the  drain  and  sewer.  It  is  of  little  use  in  preventing  the 
entry  of  sewer-gas,  but  prevents  rats  from  finding  their  way  towards  the 
house. 

Syphon-traps,  however  perfectly  constructed,  cannot  be  depended  upon 
with  certainty  to  prevent  sewer  emanations.  The  water  in  the  trap  may 
absorb  and  then  emit  offensive  smells.  If  a  storm  or  a  high  tide  fills  the 
sewers,  the  air  is  forced  out  and  may  escape  through  the  traps  into  the 
house.  For  these  reasons,  sewers  and  drains  should  be  well  ventilated 
The  best  means  for  preventing  the  formation  of  sewer  gases  are  the  avoid- 
ance of  deposits  and  free  ventilation.  A  system  of  drains  furnished  with 
efficient  traps,  and  well  ventilated  and  flushed,  should  altogether  prevent  ^ 
the  formation  of  noxious  gases. 

General  Rules  as  to  the  Construction  of  Sewers.— Sewers  will 

vary  in  size  according  as  they  are  intended  for  sewage  only  or  for  rain- 
water as  well.  The  first  system,  known  as  the  separate  system,  is  strongly 
recommended  for  small  towns,  as  being  less  costly  than  the  combined 
system  ;  it  is  also  highly  praised  by  some  for  large  towns,  because  the  flow 
of  sewage  is  more  constant,  and  it  is  therefore  less  difficult  to  render  it 
inoffensive. 

In  the  combined  system  the  sewers  are  relatively  large  ;  consequently  in 
dry  seasons  the  current  is  insignificant,  and  deposits  are  apt  to  occur.  In 
the  combined  system,  it  is  necessary  to  take  into  consideration  the  con- 
struction of  different  parts  of  a  town.  In  those  parts  fully  built  upon 
and  with  well-paved  streets,  the  rainfall  finds  its  way  immediately  into 
the  sewers ;  while  in  those  parts  with  scattered  houses  and  where  there 
are  gardens,  the  rain  is  absorbed  in  great  measure  by  the  soil  and 
plants. 

The  current  of  sewage  should  be  at  least  2^  feet  per  second,  to  prevent 
deposits  with  a  constant  current ;  with  an  irregular  current  the  minimum 
rapidity  should  be  three  feet  per  second.     A  current  exceeding  four  feet 
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per  second  should  be  avoided,  as  it  would  drive  gravel  and  other  hard 
solids  along  and  be  likely  to  damage  the  interior  of  the  sewer. 

If  the  fall  of  the  ground  is  considerable,  a  sewer  of  the  higher  parts  of 
the  town  should  not  discharge  into  a  sewer  in  the  lower  parts,  as  in  the 
latter  the  current  is  less  rapid,  and  in  the  event  of  a  sudden  shower  the 
sewer  might  burst  with  the  combined  system. 

Sewers  in  a  low-lying  district  at  sea-level  may  not  discharge  their  con. 
tents  easily,  and  in  this  case  also  the  sewers  at  higher  levels  should  be 
separated  from  the  low-lying  sewers. 

The  ventilation  of  sewers  is  effected  by  means  of  open  grids  placed  at 
the  street-level  at  short  distances  from  each  other  ;  shafts  being  also  carried 
up  above  the  tops  of  houses  at  the  highest  point  of  each  sewer  when  this 
is  practicable.  The  ventilation  of  sewers  by  street-grids  is  very  simple 
and  efficacious,  and  in  well-constructed  sewers  with  a  sufficient  gradient  is 
not  productive  of  nuisance.  Up-shafts  are  advisable  where  any  nuisance  is 
complained  of  from  the  street-grids,  but  they  only  influence  a  comparatively 
short  length  of  sewer.  o 

The  sewer-gases  of  unventilated  sewers  may  be  fatal  to  man  \  while  the 
air  of  a  well-ventilated  sewer  is  no  worse  than  than  of  a  stable  or  of  a  room 
full  of  people. 

ITie  distance  between  individual  sewer-ventilators  should  not  exceed 
100  yards.  If  disagreeable  gases  escaj)e  from  a  sewer-ventilator,  deposits 
in  the  sewer  should  be  removed  and  prevented,  and  a  more  efficacious 
ventilation  provided.  In  well  constructed  sewers,  ventilation  suffices  to 
prevent  bad  smells,  but  not  so  in  defective  sewers.  For  the  latter  filters 
of  wood  carbon  were  formerly  employed.  Inasmuch  as  this  hindered  the 
circulation  of  air,  the  ventilating  surface  required  to  be  increased.  The 
carbon  filter  should  have  about  7  square  yards  of  surface  for  every  50 
square  inches  of  surface  of  the  ventilating  opening.  The  meshes  of  the 
wire-work  of  the  filter  should  be  about  an  eighth  of  an  inch  wide ;  the 
particles  of  carbon  should  be  about  the  size  of  a  grain  of  coffee,  clean,  and 
not  covered  with  dust.  The  thickness  of  the  filter  should  be  from  one- 
fifth  to  one-third  of  an  inch.  The  carbon  should  be  carefully  preserved 
from  wet,  as  it  is  then  less  absorptive  than  when  dry  ;  and  twice  a  year  the 
filter  should  be  changed. 

Carbon  filters  and  other  similar  appliances  can  only  be  regarded  as 
palliatives,  and  have  fallen  into  disuse.  Sewers  from  which  foul  emana- 
tions arise  should  be  repaired  or  reconstructed,  so  that  ventilation  may 
suffice  to  keep  them  inodorous. 

Manholes  for  inspection  of  sewers  should  have  a  movable  cover  at  the 
ground-level.     The  best  have  a  ventilating  opening  at  the  side  (Fig.  48). 

The  two  upper  diagrams  represent  longitudinal  and  cross-elevations ;  the  two  lower 
plans  at  the  top  and  at  A  A  respectively.  Manholes  should  be  provided  with  iron  steps 
for  the  sewer-men,  and  with  a  groove  for  a  sluice  if  required. 

Ventilating  openings  should  be  placed  at  the  junctions  of  all  branches  of  sewers.  The 
ventilation  of  sewers  exposed  to  tidal  action  requires  special  care.  Sewer  air  tends  to  be 
driven  back  in  the  sewers  which  are  tide* locked,  if  there  are  not  numerous  ventilating 


DOUCLAS  G ALTON). 


0.  Slreet  level.  i.  Ventilating  opening.  c.  Ventilating  shaft.  il.  Main  pssMee 
down  to  leirer  (manhole).  e.  CoarM  gravel  Ibr  draining.  /.  Flushing  groove. 
g.  Charcoal  ba*ket. 

openings.  Ventilating-shafts  equal  in  diameter  to  half  that  of  the  sewer  are  recommended 
for  this  purpose. 

The  outlet  of  sewers  into  the  sea  or  a  river  should  either  be  below  low-water  mark,  or 
provided  wilb  a  llap-valve  to  prevent  the  sewer-gases  being  driven  back  b;  wind. 

If  the  quantity  of  sewage  in  a  sewer  is  fairly  constant,  or  if  the  minimum  quantity  is  it 
least  one-hair  of  the  maximum,  a  sewer  of  circular  section  answers  well.  If  on  the  coa- 
trary  the  quantity  of  sewage  varies  greatly,  a  sewer  of  ovoid  section  is  preferable,  as  in 
this  the  rapidity  of  the  current  is  but  little  affected,  even  though  the  quantity  of  sewage 
is  very  smalt. 

A  too  rapid  bll  should  be  avoided  ia  sewers,  or  damage  may  occur  during  storms 
Earthenware  sewers  should  always  be  placed  on  concrete,  especially  when  the  fall  it 

Sewert  should  be  water-tight.  If  leakage  occurs,  deposits  of  solid  matter  and  even 
obstructions  are  produced,  and  the  surrounding  soil  becomes  polluted.  To  preveutudi 
soakage  from  accidental  faults,  sewers  in  a  porous  soil  should  have  an  additional  casing  of 

Brick  sewers  are  cemented.  If  the  soil  is  wet,  arrangements  must  be  made  fot  its 
separate  drainage. 

Iron  pipes  are  very  good  In  soils  which  are  sandy  or  marshy,  and  in  narrow  streets  il 
a  great  depth  Is  necessary.  They  should  only  be  two-thirds  the  size  of  earthenware  or 
brick  lewerv 

The  principal  sewers  should  have  special  overflow -pi  pes  for  storms  of  rain.  The  jane- 
lions  of  sewers  should  never  be  at  right  angles,  but  join  in  the  direction  ol  the  flo*  el 
sewiige.  At  the  junctions  of  se\ven  and  at  corves  the  fall  should  be  a  little  sharper  lo 
obviate  the  effect  of  friction.  Two  sewers  of  unequal  siie  should  not  join  at  the  aac 
level,  bat  the  unallet  one  have  abllat  thejunction  equal  to  the  difference  in  the  dianxicn. 
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If  the  branch  joins  the  main  sewer  below  the  ordinary  level  of  the  sewage  in  the  latter, 
deposits  are  produced  in  the  branch. 

Sewers  more  than  seven  inches  in  diameter  present  difficnlties  as  to  joints,  etc.  Larger 
sewers  should  be  made  of  brick.  Two  sewers  of  the  same  size  should  not  be  made  to 
join,  but  only  sewers  of  small  diameter  into  others  of  larger  diameter. 

In  constructing  a  sewer,  lateral  eyelets  should  be  left  where  connections  of  house- 
drains  will  probably  be  required. 

-  Every  precaution  must  be  taken  to  prevent  sewage  and  sewer-gases  from  penetrating 
into  the  earth.  If  drainage  of  the  soQ  is  necessary,  it  should  be  absolutely  independent 
of  sewers,  or  be  connected  only  by  the  intervention  of  a  well- ventilated  inspection- 
chamber. 

Sewers  are  flushed  by  filling  the  manhole  with  water,  and  then  removing  the  plug  at 
the  connection  with  the  sewer,  when  the  sudden  rush  of  a  large  volume  of  water  scours 
all  the  sediment  out  of  the  sewer.  Even  with  well-constructed  sewers  sediment  may 
occasionally  occur,  and  flushing  should  be  done  at  weekly  or  bi-weekly  intervals. 

To  avoid  the  entry  of  solid  matters  from  the  streets  into  sewers,  street  gullies  are  pro- 
vided. They  are  especially  necessary  when  the  street  washings  enter  the  sewer.  Mud 
collects  in  the  gullies,  while  the  water  escapes  Into  the  sewer  through  an  opening  at  a 
higher  level.     The  gully-tanks  are  emptied  at  intervals  as  required. 

In  well-constructed  sewers  with .  a  sufficient  fall,  with  inspection-chambers  and  gully- 
tanks,  heavy  matters  rarely  become  deposited. 

The  automatic  flush-tank  of  Rogers  Field,  previously  described,  can  be  employed  for 
small  sewers.  It  may  be  fed  by  the  overflow  water  from  fountains,  etc.,  which  ordinarily 
escapes  without  utilization. 

In  towns  with  a  central  system  of  water-supply,  the  chambers  for  flushing  sewers  may 
be  supplied  with  water  directly  from  the  main.  They  may  also  be  filled  byoieans  of  wat^r- 
carts.  Sometimes  springs,  canals,  ponds,  or  rivers,  are  so  placed  as  to  conveniently  feed 
them. 

PurifleatiOIl  of  SewasrO. — The  reoioval  of  impurities  by  means  of  sewers  is  the 
method  most  in  accordance  with  hygienic  requirements.  The  organic  matters  of  sewage 
are  thus  prevented  from  putrefying  in  the  vicinity  of  houses,  and  do  not  pollute  the  air  or 
the  soil. 

The  system  has  one  serious  drawback,  viz.,  the  pollution  of  the  streams  into  which  the 
sewage  is  discharged.  ' 

England  was  the  first  country  to  adopt  a  system  of  sewers  for  the  removal  of  sewage. 
The  sewering  of  London  was  begun  in  1847,  and  the  other  English  towns  soon  followed 
this  example.  Sickness  and  mortality  diminished  sensibly,  but  the  rivers  were  polluted. 
In  1S68  the  Rivers  Pollution  Commission  was  appointed  to  inquire  into  and  report  on 
the  means  for  avoiding  this  pollution.  Extensive  inquiries  were  made  by  this  Commis- 
sioo,  and  its  reports  are  among  the  most  important  and  scientific  documents  of  modern 
hygiene. 

Perhaps  the  most  interesting  and  practically  the  most  important  result  of  their  investi- 
gations, is  that  sewage  differs  very  little  in  composition,  whether  it  contains  faecal  matter 
or  not. 

The  following  table  shows  the  mean  result  of  several  analyses  of  the  sewage  of  sixteen 
towns  where  water-closets  were  used,  and  of  fifteen  towns  where  this  system  was  not 
applied.     The  quantities  are  expressed  in  grammes  per  cubic  metre. 

It  follows  from  these  analyses  that  sewage  under  the  two  conditions  has  practically  the 
same  composition,. and  that  sewage  requires  purification  equally  under  both  conditions. 

The  River  Pollution  Prevention  Act  of  1876,  which  was  based  on  the  report  of  the 
above  Commission,  did  not  recognise  any  difference  between  the  two  cases. 

A  knowledge  of  the  conditions  of  life  of  pathogenic  bacteria,  shows  that  the  hygienic 
importance  of  the  infection  of  streams  by  sewage  has  been  exaggerated.  It  has  been  shown 
that  the  bacteria  are,  so  to  speak,  poisoned  in  water,  and  that  they  cannot  escape  by 
evaporation.     Pathogenic  bacteria  are  always  in  a  minority ;  and  they  perish  after  a 
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■ 

Total 
Amount. 

824 
722 

DiMolved  Mactjer. 
(Gndimies  p«r  cubic  metre). 

Suspended  Matter. 

i 
Organic  1    Oi^anic 

Carbon.    1  Nitrogen. 

.•\mmonia. 

54  3 
67*0 

Chlorine. 

Organic.     Inorganic 

Towns  with 

water-closets. 

Towns  without 
water-closets. 

41-8         197 

46-9            22 'O 

"•5 

10*6 

17*8          213 

24*0               20*5 

variable  time  in  the  struggle  for  life  with  the  non- pathogenic  bacteria  of  water,  which  play 
the  same  role  as  the  bacteria  of  putrefaction  in  the  soil. 

This  explains  why,  as  shown  by  the  experience  in  England,  and  especially  in  London, 
the  death-rate  has  always  diminished  as  sewerage  has  become  established,  although  no 
serious  attempts  have  been  made  to  purify  the  sewage  effluent. 

It  is  however  very  important  to  maintain  the  purity  of  the  water  of  rivers  not  only  for 
drinking  purposes,  but  also  to  avoid  the  effluvia  from  mud-lianks  in  dry  seasons. 

The  purification  of  sewage  presents  great  difficulties.     The  methods  employed  for  this 

end  are — 

1.  Chemical  treatment. 

2.  Irrigation. 

3.  Filtration. 

Chemical  Treatmont. — The  principal  substance  used  for  precipitating  sewage  is 
milk  of  lime.  The  lime  combines  chemically  with  the  dissolved  carbonates  of  sewage, 
and  the  precipitated  calcium  carbonate  carries  down  with  it  about  60  per  cent  of  sus- 
pended organic  matters  and  30  per  cent,  of  dissolved  matters.  As  the  organic  matter  in 
suspension  is  only  about  one-seventh  of  the  organic  matter  in  solution,  it  follows  that  the 
greater  part  of  the  organic  matter  is  unaffected.  Sewage  thus  treated  also  has  its 
putrefaction  hastened.  It  has  been  attempted  to  prevent  this  by  the  use  of  disinfectants 
like  chloride  of  calcium,  chloride  and  sulphate  of  iron,  tar,  carbolic  acid,  etc.,  which 
retard,  but  do  not  eventually  prevent  putrefaction. 

As  science  has  not  discovered  any  substance  capable  of  precipitating  all  putrefiaUe 
matters,  chemical  treatment  cannot  be  depended  upon  to  render  sewage  inoffensive. 

Irrigation. — The  only  means  of  4:ompletely  purifying  sewage  is  to  make  it  pass 
through  sufficiently  thick  and  extensive  layers  of  soil  under  cultivation.  In  the  vicinity 
of  Edinburgh,  the  sewage  of  the  city  has  been  used  for  two  centuries  4or  irrigating 
meadows,  more  for  economic  than  for  hygienic  reasons. 

The  purifying  power  possessed  by  the  soil  over  sewage  attracted  attention  at  the  ban- 
ning of  this  century,  when  Gazzeris  and  Bronner  made  experiments.  Up  to  1870  these 
experiments  had,  however,  no  practical  application ;  but  then  the  Rivers  PoUution 
G>mmission  proposed  the  purification  of  sewage  by  irrigation  of  cultivated  land. 

Since  that  time  the  system  has  been  introduced  in  over  145  English  towns.  On  the 
Continent  it  has  been  adopted  in  its  entirety  at  Berlin,  Breslau,  and  Dantzig.  The  same 
procedure  has  been  in  use  at  Bunzlau  (Germany)  for  a  long  time,  but  in  this  town  fecal 
matter  is  excluded  from  the  sewers. 

A  part  of  the  sewage  of  Paris  is  utilised  for  the  irrigation  of  fields  at  Gennevilliers. 

Until  1870  it  was  believed  that  irrigation  acted  by  mechanico-chemical  processes.  It 
has  now  been  shown  to  be  the  work  of  micro-organisms,  which  first  decompose  nitro- 
genous material  and  urea  into  carbonic  acid  and  ammonia,  the  ammonia  being  subsequently 
converted  by  special  nitrifying  organisms  into  nitrates.  Recent  researches  show  that  when 
air  enters  the  soil  with  difficulty  nitric  may  be  converted  into  nitrous  acid. 

For  the  complete  oxidation  of  organic  nitrogen  and  carbont  a  free  access  of  air  is  the 
first  condition.  In  addition,  a  certain  temperature  is  favourable,  and  a  certain  degree  of 
humidity  of  the  soil.    A  chalky  soil  facilitates  the  nitrification. 
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The  vegetation  of  the  irrigation  field  absorbs  the  products  of  oxidation  for  its  growth, 
the  soil  becoming  again  ready  for  fresh  sewage. 

The  usual  crops  grown  on  irrigation  farms  are  forage  grass,  beet-root,  turnips,  carrots, 
field-cabbages,  and  rye-grass.  At  Berlin  an  attempt  has  been  made  with  hemp,  and  at 
Breslau  with  tobacco.  In  England  and  at  Paris,  potatoes,  onions,  cabbages,  haricots, 
asparagus,  etc.,  have  been  cultivated  to  advantage. 

The  purifying  power  of  the  soil  has  its  limits.  A  maximum  of  only  one  acre  for  80  to 
100  inhabitants  should  be  allowed. 

The  organic  compounds,  the  carbonates,  nitrates,  and  sulphates  are  all  soluble  in 
water ;  if  formed  in  greater  quantity  than  the  v^etation  can  absorb,  they  pass  through 
into  the  drains. 

The  soil  may  even  be  so  saturated  that  a  portion  of  the  organic  matters  reaches  the 
drains  without  having  been  decomposed.  For  this  reason  irrigation  should  always  be 
intermittent. 

As  oxidation  of  organic  matters  depends  on  the  access  of  air,  a  porous  soil  will  evidently 
be  preferable  for  the  utilisation  of  sewage.  The  extensive  experience  of  England  has 
shown  that  any  kind  of  soil  may  be  employed,  but  clay  has  the  least  purifying  power  ; 
and  to  make  it  suitable,  effectual  draining  and  working  of  the  soil  are  required. 

The  following  table  gives  the  results  of  analyses  made  by  Dr.  Frankhmd  for  the  Local 
Government  Board  of  sewage  irrigated  through  different  soils  : — 


Quality  of  the  Soil. 


Clayey  Soil 
Ditto  ... 
Gravel    ... 
Ditto  ... 
Light  Sand 
Hard  Sand 
Mixed  Clay 
Pure  Clay 
Light  Clay 
Ditto  ... 


Percentage  of  dissolved 
organic  substances 
retained  by  the  Soil. 


Percenta^^e  of  suspended 

organic  substances 

retained  by  the  Soil. 


62*4 

100 

78-4 

96 

74-0 

100 

834 

100 

78-2 

937 

76*1 

93*2 

88*6 

100 

75 -o 

100 

750 

100 

750 

100 

To  secure  complete  purification  of  sewage,  organic  nutritive  materials  must  l)e  forth- 
ocming  corresponding  to  the  wants  of  cultivated  plants.  The  mean  proportion  of  these 
substances  in  sewage  and  in  plants  is  as  follows,  according  to  Koenig.  The  quantity  of 
nitrogen  is  taken  as  100  in  each  case  : — 


In  the  sewage  of  "^ 
water-closeted  > 
towns   .     .     .  / 

In  plants .     .     . 


Nitrogen. 


100 
100 


Phosphoric 
Acid. 

Potash. 

45 
140 

Ltmc. 

120 
49 

Magnesia. 

25 
22 

Sulphuric 
Acid. 

30 
18 

26 
48 

Chlorine. 


125 

55 


It  is  evident  that  phosphoric  acid  and  potash  are  not  present  in  sewage  in  amount 
sufficient  for  the  supply  of  plants.  If  sufiicient  sewage  to  make  up  for  this  deficiency 
is  passed  over  the  land,  the  excess  of  nitrogenous  material  enters  the  subsoil  drains,  either 
in  organic  combination,  or  as  ammonia,  nitrites,  or  nitrates. 

The  v^etables  fed  on  an  over-saturated  soil  are  of  inferior  quality  ;  the  beets  are 
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deficient  in  sugar,  and  the  grass  contains  much  saltpetre.     By  alternating  crops,  and 
allowing  a  part  of  the  land  to  lie  fallow,  these  drawbacks  can  be  diminished. 

From  a  practical  standpoint,  the  method  of  irrigation  is  very  important.  The  fields 
should  be  divided  into  sections  30  to  50  feet  square,  raised  in  the  middle,  and  having  an 
equal  slope.  The  sewage  is  conveyed  by  a  culvert  to  the  middle  of  the  section.  At  cer- 
tain distances  in  this  culvert  dykes  are  placed,  causing  the  water  to  overflow  on  the  slopes 
of  the  section. 

The  suspended  matters  in  sewage  tend  to  become  deposited  on  the  surface,  forming 
a  layer  almost  like  a  bed  of  felt.  It  may  entirely  cover  the  soil  and  choke  the  vegetation. 
In  England  its  formation  is  prevented  by  means  of  reservoirs,  in  which  the  sewage 
stands  to  allow  of  suspended  matters  being  deposited.  Solid  matters  may  also  be 
separated  by  a  grating  or  precipitated  by  means  of  preliminary  chemical  treatment. 

Winter,  especially  in  cold  countries,  causes  some  difficulties  in  the  application  of  irri- 
gation. The  absorptive  power  of  the  earth  is  feeble  with  a  low  temperature ;  there  is  no 
active  growth  of  vegetation.  Under  these  circumstances  the  system  becomes  one  of 
simple  filtration. 

When  the  temperature  is  under  o^C,  the  sewage  is  conducted  into  large  hollow 
reservoirs  •  in  the  ground,  from  which  it  soaks  away.  If  no  preliminary  separation  of 
suspended  matters  has  been  carried  out,  the  absorptive  power  of  the  soil  of  these 
reservoirs  becomes  reduced  by  the  deposit  of  mud  on  their  sides  and  bottom.  This 
drawback  has  been  diminished  at  the  experimental  irrigation  field  of  Moscow.  The  soil 
is  raised  in  ridges,  separated  by  small  gutters  ;  the  sewage  brought  into  these  guttets 
causes  deposits  at  their  bottom,  but  the  sides  of  the  ridges  remain  for  a  sufficiently  long 
time  permeable  to  water.  The  filtration  continues,  even  under  a  layer  of  ice  and  soow, 
which  hinders  the  diflusion  of  heat. 

From  a  sanitary  standpoint,  the  system  of  irrigation  has  had  a  most  satisfactory  eflect 
Numerous  critical  observations,  especially  in  England,  have  failed  to  show  the  origin  <A 
any  case  of  contagious  disease  from  it. 

Filtratioil. — The  Rivers  Pollution  Commission  also  investigated  carefully  the  power 
of  different  soils  to  retain  the  organic  constituents  of  sewage  filtered  through  them  at 
stated  intervals.  These  researches  have  resulted  in  the  creation  in  England  of  a  sjstem 
of  purification  of  sewage,  known  as  intermittent  downward  fiUratiofu  Upward  filtration, 
under  pressure,  has  also  been  tried,  but  without  satisfactory  practical  results. 

The  results  obtained  in  these  researches  are  as  follows  : — 


Quantity  of  sewage 

filtered  per  cubic  metre 

of  earth. 

Percentage  of  dissolved 

organic  substances 

retained. 

Percentage  of  suspended 

organic  matters  retained 

by  the  sand. 

Duration  of  fUtration. 

Filtration  through  pure  sand. 

167  litres. 
248      „ 

33*3      ., 
66-6      „ 

847 
843 
877 
65-4 

100 
100 
100 
100 

24  hours. 
f  I 

Filtration  through  sand  mixed  with  lime. 

167  litres. 
248      „ 
33'3      » 

873 
867 

90*2 

/ 

100 
100 
100 

24  hours. 

It  will  be  seen  that  filtration  gives  very  satisfactory  results  if  the  quantity  filtered  does 
not  exceed  33*3  litres  per  cubic  metre  of  soil,  i,e,  about  5)  gallons  for  each  cubic  yard. 

The  phenomena  are  the  same  as  with  irrigation.  The  organic  matters  become  oxidised 
afler  the  cessation  of  filtration,  carbonic  acid,  water,  and  nitric  acid  being  formed. 

If  one  filters  only  33*3  litres  per  cubic  metre  in  twenty-four  hours,  the  purification  goes 
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CD  uninterruptedly.  The  filtered  water  is  clear,  and  nearly  colourless  ;  it  contains  no 
carbonic  add.  It  can  be  allowed  to  flow  into  rivers  without  nuisance,  as  the  greater 
part  of  the  nitrogenous  matters  have  become  nitrified.  Such  water  should  not,  however, 
be  used  for  domestic  purposes. 

The  power  of  purification  varies  with  the  nature  of  the  soil.  Boggy  soil  possesses  it 
the  least.  The  filtering  power  of  a  soil  becomes  increased  by  continued  action,  as  shown 
by  Frankland's  analytical  results : — 


In  zOfOoo 

parts. 

Matters 

in 
Solution. 

Organic 
Carbon. 

Oi^nic 
Nitrogen. 

Ammonia. 

Nitrates. 

Total 
Nitrogenous 
Compounds. 

Mean  Composition  of  Sewage) 
before  fi  tratlon  .     .     .     .  j 

64-5 

4-386 

2484 

5-557 

0 

7 -060 

Sewage  effluent  on  the  13th  day 

43  "8 

2*600 

1087 

3-631 

0 

4077 

»f          fi 

„     28th    „ 

40-5 

2  039 

1*223 

3-119 

0 

3-792 

»>          >f 

.,     35th    „ 

45-5 

2*150 

0956 

4-225 

2-088 

6523 

f>          It 

„     42nd   „ 

57*8 

2134 

0*981 

4*000 

2*372 

6647 

>>          >> 

»,     49th    „ 

627 

2'122 

1*071 

4740 

4675 

9*079 

9»                    >> 

„      56th    „ 

69*8 

;  2-050 

1*246 

4-063 

4*197 

8*789 

f »                 >r 

»>     63rd    „ 

917 

2*292 

1*172 

4-442 

4-884 

9-385 

»»                 f> 

M      70th    „ 

647 

1*972 

0931 

3-777 

4119 

8*160 

»•                 «> 

„      77th    „ 

65-1 

1-971 

0388 

4-550 

6677 

10*812 

9f                »r 

,.      84th    „ 

607 

1-515 
1-894 

0-357 

3*150 

4-378 

7329 

»>                »» 

»     9>st     „ 

60-5 

0*217 

3  200 

3-621 

6-473 

»»                f* 

„     98th    „ 

57*5 

1-858 

0-183 

2*587 

3-926 

6*239 

The  purifying  power  of  boggy  land  is  greatest  when  the  sewage  does  not  exceed  23*5 
litres  per  cubic  metre  in  the  twenty-four  hours.  The  soil  used  for  filtration  is  employed 
in  growing  cabbages,  etc.  It  is  arranged  in  ridges  18  inches  high,  and  is  under-drained 
at  from  5  to  6}  feet  deep.  The  field  is  divided  into  sections,  each  of  which  is  employed 
for  filtration  during  six  hours  and  allowed  to  rest  for  eighteen  hours  daily.  Porous  soil 
is  best  suited  for  this  system,  and  one  hectare  is  considered  to  suffice  for  1,000  persons. 

The  following  table  from  the  Report  of  the  Rivers  Pollution  Commission  compares  the 
resolts  of  different  systems  of  sewage  purification.  It  is  advisable  in  filtration,  as  in 
irrigation,  to  allow  the  sewage  time  to  deposit  its  solid  matters,  or  to  have  a  preliminary 


System. 

Mean  percentage  of  dissolved  organic 
matter  which  is  retained. 

Mean  percentage  of  sus- 
pended organic  matter 

which  is  reuined. 

Organic  Carbon. 

Organic  Nitrogen. 

Chemical  Purification  : 

Best  result. 
Worst  result. 
Mean. 

50*1 

3 '4 
28-4 

65-8 

0 
36-6 

100 

59*6 
89-8 

Irrigation  : 

Best  result. 
Worst  result. 
Mean. 

91-8 
42*7 
68-6 

97-4 
441 

817 

loo- 

84-9 

977 

Intermittent  FiltrcUion : 

Best  result. 
Worst  result. 
Mean. 

885 
32-8 
72-8 

97-5 
437 
87-6 

100 
100 
100 
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filtration  through  a  bed  of  house  refuse  from  the  town.  A  still  better  result  is  obtained 
by  subjecting  the  sewage  to  a  preliminary  chemical  treatment  The  sludge  resoltii^ 
from  this  procedure  is  conveyed  on  to  prepared  land  and  dug  in  ;  or  it  may  be  pressed 
into  cakes  for  sale  as  manure. 

The  Sewers  of  London. — Until  1859  the  Metropolitan  sewers  emptied 
their  contents  directly  into  the  Thames,  causing  mud-banks  and  offensive 
smells.  This  arrangement  held  good  from  the  year  1847,  when  water- 
closets  came  into  use,  and  the  old  cesspools  were,  to  a  large  extent,  abol- 
ished. The  river  became  infected  to  a  great  extent,  sewage  being  brought 
back  with  the  tide  to  the  higher  parts 'of  the  Thames  in  London.  At  full 
tide  water  entered  the  sewers,  the  flow  of  sewage  was  arrested,  deposits 
occurred,  and  during  storms  cellars  became  flooded. 

A  great  number  of  plans  were  proposed  for  the  remedy  of  this  state  of 
things.  Finally  the  plan  of  J.  Bazalgette,  the  engineer  to  the  Metropolitan 
Board  of  Works,  was  adopted,  for  the  construction  of  large  intercepting 
sewers,  running  parallel  with  the  Thames,  and  discharging  a  long  distance 
from  the  town,  so  that  there  would  be  no  risk  of  reflux  from  tidal  action. 
To  further  secure  this  end,  the  sewage  ought  only  to  enter  the  Thames  at 
ebb  tide,  so  that  it  might  be  drawn  towards  the  sea. 

This  immense  scheme  was  begun  in  1859,  and  completed  in  its  principal 
parts  in  1865.  The  construction  of  the  lower  intercepting  sewer  on  the 
north  bank  of  the  Thames,  which  presented  many  difficulties,  has  been 
going  on  since  1875. 

It  was  evident  that  natural  gravitation  should  be  used  as  far  as  possible 
in  causing  the  flow  of  sewage.  For  this  reason,  having  regard  to  the 
natural  slope  of  the  ground,  three  parallel  sewers  were  constructed  on  each 
l)ank  of  the  river  at  different  levels,  but  each  above  the  level  of  the  water. 
These  are  called  the  High  Level  Setver^  Middle  Level  Sewer^  and  Low 
Level  Sewer  respectively.  The  fall  was  sufficient  for  the  two  first  \  for  the 
last  pumps  have  been  required  to  discharge  its  sewage. 

The  sewers  of  the  north  side  were  united,  near  Abbey  Mills,  in  the  east 
of  London.  At  Grosvenor  Road  there  are  pumps  which  raise  the  sewage 
in  the  Low  Level  Sewer  16  feet,  and  thus  enable  it  to  continue  its  course 
by  gravitation.  At  Abbey  Mills  it  is  again  raised  by  the  same  means,  so 
as  to  reach  the  same  level  as  the  contents  of  the  other  sewers. 

The  eight  steam-engines  at  Abbey  Mills  have  nominally  1,200  horse- 
power, and  work  sixteen  pumps.  The  sewage  traverses  a  filter,  which 
retains  the  solid  matters,  and  then  enters  a  reservoir  placed  under  the 
boiler-house.  From  this  it  is  pumped  into  the  sewers.  Ventilating  shafts 
pass  from  this  reservoir  under  the  furnaces  of  the  engines,  so  as  to  destroy 
the  sewer-gases,  and  obviate  all  offensive  smell. 

From  Abbey  Mills  the  united  sewers  run  in  a  straight  hne  above  ground 
to  Barking  Creek,  a  distance  of  5  J  miles,  where  they  discharge  into  the 
Thames.  Although  imited,  they  still  form  special  canals,  communicating 
with  one  another  by  movable  sluices,  so  as  to  share  the  water  equally  and 
to  preserve  an  equal  rate  of  current. 
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From  London  Bridge  (in  the  heart  of  London)  to  Barking  Creek  the 
distance  is  about  12  J  miles  along  the  river. 

At  flood-tide  the  sewage  at  the  outfall  is  conveyed  into  an  immense 
reservoir,  10  acres  in  area,  and  16  feet  deep.  At  ebb-tide  the  sewage  in 
the  reservoir  and  in  the  sewers  is  discharged  into  the  river.  The  reservoir 
is  divided  into  four  parts  by  partitions.  By  means  of  a  special  pipe,  at 
high-tide,  Thames  water  can  be  introduced  into  each  of  these  divisions  to 
cleanse  them.  Overflow  canals  are  provided  in  case  of  necessity.  The 
reservoir  is  entirely  under  arches  of  masonry,  covered  with  a  thick  layer  of 
earth. 

The  sewers  on  the  south  of  the  Thames  unite  at  Deptford,  where  there 
is  a  pumping  station.  This  consists  of  four  machines,  having  nominally 
500  horse-power,  and  working  eight  pumps,  which  raise  the  water  18  feet. 

From  Deptford  a  single  subterranean  sewer  of  masonry,  and  having  a 
circular  section  with  a  diameter  of  1 2  feet,  conducts  the  sewage  a  distance 
of  7 1  miles  on  the  south  side  of  the  Thames  to  Crossness,  which  is  situated 
I '86  miles  beyond  Barking.  At  Crossness  there  is  a  similar  reservoir  to 
the  one  at  Barking  Creek,  but  having  a  surface  of  only  6|  acres.  The 
sewage  is  pumped  into  it,  and  is  discharged  into  the  river  during  ebb-tide. 
On  the  arches  covering  over  this  reservoir  there  are  a  large  number  of 
houses  for  the  workpeople  engaged  at  the  sewage  outfall.  The  air  is  quite 
pure,  the  sewer-gases  having  been  passed  through  the  furnace-fires. 

As  already  stated  (p.  109),  notwithstanding  these  arrangements,  the 
Thames  has  become  seriously  polluted,  and  the  Metropolitan  Board  of 
Works  attempted  to  remedy  the  evil.  Since  1888  a  chemical  process  has 
been  applied  to  the  sewage  before  its  discharge  into  the  river.  This  con- 
sists of  a  mixture  of  0*013  g'^™*  ^^  sulphate  of  iron  and  0*05  grm.  of  lime 
to  every  litre  of  sewage.^  The  deposited  sludge  is  carried  out  to  sea  in 
barges  and  emptied  into  it. 

This  method  has  not  proved  satisfactory.  Previously  similar  attempts 
had  been  made  by  the  A,  B,  C  method,  so  called  because  the  chief  mate- 
rials used  were  alum,  blood,  and  clay.  1,900  parts  of  clay,  600  of  alum, 
and  I  of  blood  were  mixed ;  some  magnesia,  manganate  of  potash,  chloride 
of  sodium,  etc.,  being  also  used  ;  but  they  had  been  abandoned  on  account 
of  the  bad  results  obtained. 

The  method  of  irrigation  has  also  been  tried  for  London.  About  i860 
a  farm  was  started  at  Barking,  near  the  northern  outfall.  This  method 
was  not,  however,  fully  tested ;  the  fear  that  infected  matter  might  be 
transmitted  by  the  vegetables  cultivated  on  the  farm  preventing  their  sale, 
and  necessitating  the  abandonment  of  the  farm. 

The  quantity  of  sewage  discharged  daily  at  Barking  and  Crossness  is 
about  1,320,600  gallons.  After  heavy  rains  the  amount  is  considerably  in- 
creased. There  are  special  storm-outlets  into  the  river  at  the  pumping 
stations  and  at  other  points  in  the  main  sewers. 

The  sewers  are  ordinarily  circular,  with  a  diameter  from  4  to  10  feet 

'  More  recently  manganate  of  soda  has  been  used  with  more  favourable  results. 
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They  are  generally  of  brick-work,  set  in  concrete.     Under  roads  and  rivers 
iron  sewers  have  been  employed. 

The  dimensions  are  determined  by  the  maximum  amount  of  sewage 
to  be  discharged  in  a  given  time,  and  the  rapidity  of  current  required  to 
prevent  deposits.  The  rapidity  is  reduced  as  far  as  practicable,  the  most 
suitable  being  2  feet  pier  second. 

The  average  daily  amount  of  sewage  for  each  person  is  reckoned  at  31 
gallons ;  as  the  population  increases  this  quantity  becomes  about  25  per 
cent.  more.  The  rain-water  in  the  sewers  is  estimated  at  about  three  limes 
the  above  quantity. 

The  smaller  street-sewers  are  usually  of  glazed  earthenware,  from  8  to  18 
inches  in  diameter.  The  larger  sewers  are  of  brick,  and  ovoid  in  form. 
Their  dimensions  are  2  feet  by  3  feet  and  2  J  by  3  J  feet. 

The  flushing  of  sewers  is  effected  by  damming  up  the  water  in  a  sewer, 
and  then  letting  it  suddenly  escape,  the  current  scouring  away  the  deposits 
in  the  sewer.  With  this  object,  at  fixed  points,  are  sluices  with  an  opening 
in  the  form  of  /^,  closed  by  a  valve  acting  independently  of  the  sluice. 
When  this  valve  is  opened,  the  water  rushes  out  very  rapidly,  driving  with 
it  all  deposits. 

Whatever  is  not  removed  by  these  means,  especially  in  the  larger  sewers, 
is  cleansed  by  hand  labour  and  taken  away  in  carts. 

The  principal  sewers  of  London  act  very  well :  for  a  population  of  four 
millions,  only  about  150  men  are  employed  in  cleansing  the  main  sewers. 
In  Paris,  with  a  population  of  two  millions,  800  men  are  employed,  and  yet 
not  all  the  sewage  enters  the  sewers.  - 

The  sewers  are  ventilated  in  the  middle  of  the  road  by  grids,  usually 
placed  150  feet  distant  from  each  other.  Where  practicable,  or  when  the 
grids  are  complained  of,  ventilating  shafts  carried  above  the  roofs  of  houses 
have  been  erected. 

The  Wimbledon  Sewagre-Farm.— At  the  present  time  the  sewage  of 
Ix>ndon,  after  chemical  treatment  at  the  outfalls,  is  discharged  into  the 
Thames ;  but  irrigation  is  employed  at  Wimbledon,  a  southern  suburb  of 
lx)ndon,  with  a  population  of  25758  (1891).  Here  a  farm  of  72  acres 
has  been  irrigated  since  1886. 

The  sewage  is  first  subjected  to  chemical  treatment  in  large  reservoirs, 
where  it  is  mixed  with  milk  of  lime  (i  gramme  of  calcium  hydrate  to  each 
litre  of  sewage),  and  afterwards  with  alum  (075  gramme  per  litre).  The 
precipitate  is  pressed  in  the  form  of  cakes,  containing  50  per  cent,  of  water, 
and  weighing  one-fifth  of  the  total  mass.  About  1 1,000  lbs.  of  similar  cakes 
are  produced  each  week  and  used  as  manure.  The  cost  of  compression 
amounts  to  14^.  per  1,000  lbs. 

The  sewage  thus  clarified  is  carried  on  to  the  fields,  where  rye-grass  and 
mangolds  are  chiefly  cultivated.  Osiers  have  also  been  planted  in  a  part 
of  the  farm. 

The  Croydon  Se wage-Farm.— -Croydon,  situated  10  miles  to  the 
south  of  London,  may  be  regarded  as  a  suburb,  being  included  in  the  limits 
of  what  is  known  as  Greater  London. 


LONDON,  145 

Here  the  sewage  of  about  106,000  persons  is  purified  by  intermittent 
filtration  at  the  Beddington  Farm,  2\  miles  west  of  the  town,  24  acres 
being  devoted  to  this  purpose.  The  soil  consists  chiefly  of  alluvial  gravel, 
with  some  clay.  The  farm  is  divided  into  plots,  which  are  irrigated  in  turn. 
£ach  plot  is,  as  a  rule,  used  as  a  filtering  bed  for  six  days,  and  then  allowed 
to  rest  for  three  days,  modifications  being  introduced,  according  to  the 
time.     The  sewage  is  filtered  twice  in  different  plots. 

Before  being  conveyed  to  the  plots,  the  sewage  passes  through  a  metallic 
web,  and  then  through  a  bed  of  coke.  Much  solid  matter  is  thus  retained, 
and  is  subsequently  pressed  and  sold.  About  13  tons  of  compressed 
sludge  are  produced  weekly;  the  price  for  this  quantity  being  about  a 
sovereign.  In  the  field,  grass,  especially  rye-grass,  cabbages,  and  roots  are 
cultivated.  The  effluent  water  from  the  farm  is  clear  and  colourless :  it 
passes  into  a  neighbouring  stream. 
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CHAPTER  V. 
LONDON  {continued). 

RisUMi  as  to  Measures  against  the  Spread  of  Infectious  Diseases. — Vaccination.— 
National  Vaccine  Establishment. — Isolation  and  Treatment  of  Infectious  Patients. 
— Regulations  for  the  removal  of  patients  suffering  from  Infectious  Disease,  and  for 
Visiting  them. — Disinfection.  — Mortuaries. — Burials. — Prostitution. — Public  Bnild* 
ings. — Hospitals. — Houses  of  Parliament. — Guildhall. — Prisons. — ^Workhouses  and 
Asylums. — ^Houses  for  the  Working  Classes. — Resum^  on  Industrial  Hygiene.— 
Over-fatigue. — Work  of  Children  in  Factories. — Work  of  Women  in  Factories.— 
Over- work  and  exceptions  to  the  Law  in  force. — Factories. — Hygienic  difficulties 
due  to  the  nature  of  the  work  in  Factories. — Accidents  caused  by  work  in  Factories. 
— Food,  Methods  of  Life  and  towellings  of  Workpeople. — Inspection  of  Factories. 
— Sanitary  Provisions  as  to  Industries. — Measures  against  Accidents. — School  In- 
struction of  Children  employed  in  Factories. — Inspection  of  Factories. — Resume  of 
School  Hygiene. — Site  and  Construction  of  Schools. — School  Furniture. — Lighting 
of  Schools. — Appliances  for  Teaching. — Hours  for  Class- work.  Rest,  Meals,  and 
Exercise. — Preventive  Measures  against  Illness. — The  Supervision  of  School 
Hygiene. — Sanitary  Regulations  as  to  Schools. 

R^um^  as  to  Measures  agrainst  the  Spread  of  Infectious  Diseases.— 

The  general  measures  necessary  to  be  taken  against  the  spread  of  infectious  diseases  by 
the  air,  water  and  soil  have  been  already  indicated,  so  far  as  science  has  as  yet  indicated 
them.  But  although  these  measures  may  be  expected  to  diminish  the  local  conditions 
favouring  such  diseases  as  enteric  fever  and  cholera,  they  are  not  effectual  against  the 
spread  of  such  diseases  as  scarlet  fever.  For  these  it  is  necessary  to  adopt  direct 
measures. 

The  important  discovery  of  Jenner  and  the  results  obtained  by  Pasteur  in  making 
animals  refractory  to  certain  diseases  by  means  of  the  inoculation  of  an  attenuated  vims, 
have  given  rise  to  the  hope  that  in  the  future  protective  inoculations  may  protect  against 
all  infective  diseases.  Without  discussing  the  probability  of  such  an  event,  it  is  plain  that 
at  present  we  must  trust  to  other  measures. 

These  measures  consist  in  the  isolation  of  infectious  patients,  and  the  disinfection  of  all 
articles  which  have  been  exposed  to  infection,  as  well  as  of  dejecta  and  discharges  from 
the  patient,  so  as  to  destroy  the  virus. 

The  English  more  than  any  other  nation  have  realized  the  importance  of  isolation  of 
infectious  patients.  Thus  they  have  introduced  into  their  legislation  detailed  regulations 
which  oblige  local  authorities  to  take  the  necessary  measures,  and  be  in  readiness  for 
their  execution  (see  pp.  30,  31,  and  51-72). 

For  disinfection  also  the  English  regulations  are  the  most  detailed.  The  knowledge 
of  the  conditions  of  life  of  bacteria  becoming  each  day  more  and  more  exact,  a  fixed 
system  of  disinfection  has  been  impracticable.  The  methods  adopted  are  steadily  im- 
proving. The  essential  point  is  to  use  a  method  which  will  destroy  the  vitality  of 
pathogenic  microbes. 

Microbes,  like  all  other  living  organisms,  are  destroyed  at  the  temperature  of  boiling 
^water ;  but  the  spores  of  some  of  them  have  been  sliown  to  be  refractory,  a  temperature 
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of  110°  to  115^  C.  for  two  hours  being  required  for  their  destruction,  though  the  greater 
number  are  destroyed  by  exposure  to  boiling  water  at  100°  C.  for  50  or  60  minutes. 

To  disinfect  infected  clothing,  steam  has  been  shown  to  be  more  efficacious  than  dry 
heat.  Bacteria  without  spores  perish  after  an  hour's  exposure  to  a  dry  heat  of  lOO**,  at 
the  end  of  five  minutes  in  steam  at  the  same  temperature.  The  spores  of  some  bacteria 
can  withstand  a  dry  heat  of  110°  C.  for  five  hours,  perishing  at  the  end  of  three  hours' 
exposure  to  140°.  With  steam  at  100°  to  105**  an  exposure  of  15  to  20  minutes  kills 
them,  and  this  applies  to  the  spores  of  all  known  pathogenic  microbes. 

Dry  heat  does  not  peuetrate  the  interior  of  bedding  so  well  as  steam.  Steam  disinfect- 
ing stoves  are  rapidly  superseding  those  in  which  dry  heat  is  used. 

A  i-in-20  solution  of  carbolic  acid  and  a  i-in-i,ooo  to  i-in-5,ooo  solution  of  per- 
chioride  of  mercury  destroys  infection  in  linen.  A  solution  of  corrosive  sublimate  has 
also  been  used  for  washing  the  walls  and  floors  of  infected  rooms.  The  plan  ordinarily 
parmed  is  to  fumigate  the  sick-room  after  the  patient  has  left  it  with  fumes  of  chlorine  or 
sulphurous  acid,  the  walls  being  subsequently  stripped,  the  ceilings  lime-washed,  and  the 
walls  and  floors  thoroughly  scrubbed  and  washed  before  the  room  is  again  used.  Infected 
linen  is  placed  in  a  disinfectant  solution ;  and  subsequently  blankets,  bedding,  and 
articles  of  clothing  that  cannot  be  washed,  are  removed  by  the  Sanitary  Inspector  to  the 
official  disinfecting  station  to  be  subjected  to  the  action  of  steam  under  pressure. 

As  infection  may  be  conveyed  by  corpses,  it  is  necessary  to  take  preventive  measures 
(see  pp.  32  and  72). 

We  have  previously  indicated  the  important  rdle  played  by  the  soil  in  the  development 
of  pathogenic  microbes ;  for  this  reason  measures  require  to  be  taken  to  prevent  ceme- 
teries from  becoming  a  sanitary  danger.  They  should  only  be  allowed  at  a  certain  dis- 
tance from  towns  and  houses.  The  soil  should  be  porous  and  well  drained,  so  that  the 
subsoil  water  is  below  the  level  of  the  corpses.  A  grave  should  only  be  used  again  at  the 
end  of  twenty-six  years.  (In  Finland  the  interval  fixed  is  twenty  years ;  it  ought  to 
vary  with  the  climate. )    The  grave  should  be  six  feet  deep. 

If  these  precautionary  measures  are  taken,  the  organic  matter  of  corpses  becomes 
gradually  nitrified.  If  the  interval  between  dif&rent  interments  is  too  small,  pathogenic 
microbes  or  their  spores  might  still  develop.  For  this  reason,  cremation,  which  has 
many  advocates,  has  considerable  importance  from  a  sanitary  aspect. 

We  have  said  that  prostitution  is  the  cancer  of  modem  society.  It  would  be  erroneous, 
however,  to  suppose  that  it  is  only  of  modem  origin.  History  speaks  of  prostitution  among 
all  the  civilized  nations  of  antiquity,  as  the  £g3rptians,  Phoenicians,  Babylonians,  and 
Persians.  The  widespread  character  of  this  evil  among  the  Greeks  and  Romans  up  to 
the  middle  ages  is  even  better  known.  The  number  of  attempts  made  to  extirpate  it  is 
considerable ;  they  all  agree  in  imposing  a  punishment  upon  the  ofl*enders. 

So  long  as  syphilis  was  not  very  prevalent,  prostitution  could  only  be  looked  at  from  a 
moral  standpoint ;  now  it  is  a  very  complicated  question.  Although  society  has  a  perfect 
right  to  protect  itself  by  preventive  measures  against  the  spread  of  syphilis,  there  is  now 
a  widespread  feeling  that  such  legislative  measures  involve  the  doing  of  evil  that  good 
may  come. 

This  opinion  is  erroneous.     The  surveillance  of  persons  dangerous  to  society  and  their 
examination,  with  a  view  of  preventing  the  spread  of  contagion,  is  necessary  in  the  inte- 
rests of  the  community.    The  same  sanitary  measures  are  required  for  syphilis  as  for  other, 
contagious  afiections;  viz.,  isolation  of  those  afifected,  and  disinfection  of  the  infected 
parts  of  the  body,  with  general  anti-syphilic  treatment. 

The  measures  to  combat  syphilis  hitherto  taken  have  been  insufficient.  It  would  be 
absurd,  however,  for  this  reason  to  discontinue  them ;  they  ought  rather  to  be  extended. 
This  is  the  domain  of  hygiene.  How  to  effect  the  desired  end  is  a  problem  presenting 
the  greatest  difficulties.  Two  measures  at  least  ought  to  be  insisted  upon :  a  certificate 
of  freedom  from  disease  from  suspected  persons,  and  the  isolation  of  diseased  persons 
from  the  healthy. 
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Vaecination. — ^The  regulations  of  the  Vaccination  Acts  of  1867-74  are 
in  force  in  London.  The  Local  Government  Board  have  charge  of  their 
execution. 

In  order  to  keep  up  a  supply  of  lymph,  the  National  Vaccine  Establish' 
ment  has  been  established  in  London,  under  the  direction  of  the  Local 
(Government  Board,  and  directed  by  two  Vaccinators.  There  is  an  aniwtal 
vaccine  establishment  for  the  vaccination  of  calves,  from  which  the  National 
Vaccine  Establishment  draws  its  lymph.  At  the  animal  vaccine  establish- 
ment children  are  also  vaccinated  direct  from  the  calf.  The  results  are 
very  satisfactory,  negative  results  not  amounting  to  i  per  cent. 

The  vaccination  of  infants  is  done  every  Tuesday  and  Thursday,  from  10 
to  11.30  a.m.  from  calves  inoculated  on  the  previous  Thursday  and  Satur- 
day. Two  calves  are  inoculated  at  a  time,  about  one  hundred  incisions 
being  made  in  the  belly  of  the  animals,  which  have  been  previously  ex- 
amined by  a  veterinary  surgeon.  Until  this  examination  has  been  made 
the  animals  are  isolated  in  a  special  stall. 

To  collect  the  lymph,  the  following  procedure  is  adopted  :  each  pock  is 
seized  by  a  forceps,  the  vesicle  is  raised,  and  the  lymph  is  drawn  out  by  a 
capillary  tube,  or  received  on  ivory  points.  The  tubes  are  sealed  with 
paraffin.  The  pulpous  mass  is  scraped  and  placed  between  small  glass 
plates.     The  lymph  is  not  mixed  with  glycerine  or  other  material. 

The  establishment  contains  a  waiting-room  and  a  vaccinating-room,  be- 
hind which  are  three  compartments  for  calves.  Each  of  these  is  153  square 
yards  in  dimensions,  and  contains  four  calves. 

The  floors  are  cemented ;  in  the  byres  they  slope  towards  a  gutter  com- 
municating with  the  drain  by  a  trap.  The  walls  are  brick,  with  an  internal 
coating  of  cement  up  to  1*30  metre  above  the  ground.  The  divisions  of 
the  stalls  are  of  wood,  the  feeding-troughs  of  iron. 

The  establishment  is  heated  by  hot-water  pipes  arranged  so  that  each 
room  and  stall  can  be  heated  independently. 

There  is  also  a  yard,  at  the  end  of  which  are  water-closets,  an  ashpit, 
and  a  byre  for  the  isolation  of  calves  before  their  inspection  by  a  veterinary 
surgeon.  There  is  a  separate  room  for  boiling  milk  intended  for  the  food 
of  the  animals.  To  prevent  all  infection,  strict  precautions  are  taken  as  to 
the  transport  and  feeding  of  the  animals. 

The  lymph  used  in  this  establishment  comes  from  natural  cowpox  lymph 
obtained  in  1881  in  a  farm  at  the  village  of  La  Fordt,  near  Bordeaux. 

Isolation  and  Treatment  of  Infectious  Patients.— The  English 

sanitary  legislation  shows  that  in  Great  Britain,  great  im|X}rtance  is 
attached  to  the  preventive  treatment  of  persons  suffering  from  infectious 
disease. 

In  London  the  Metropolitan  Asylums  Board  is  the  authority  for  superin- 
tending these  requirements,  the  Metropolitan  Poor  Act  of  1877-79  having 
conferred  this  power  upon  the  Board. 

The  Board  has  established  fiwQ  hospitals  for  fever  patients  and  one  for 
convalescents.     These  are — 
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The  Eastern  Hospital  at  Homerton  with  294  beds. 

The  North-AVestern  Hospital  at  Hampstead  with  210  beds. 

The  Western  Hospital  at  Fulham  with  230  beds. 

The  South-VVestern  Hospital  at  Stockwell  with  278  beds. 

The  South-Extern  Hospital  at  Deptford  with  230  beds. 

The  Northern  Convalescing  Hospital  at  Winchmore  Hill  w^ith  500  beds. 

Up  to  the  end  of  1886,  each  of  these  five  hospitals  had  a  special  division 
with  fifty  beds  for  smallpox  patients.  Now  smallpox  is  only  treated  at 
Plaistow  on  the  north  bank  of  the  Thames,  outside  London,  in  hospital 
ships,  called  the  Atlas^  Castalia^  and  Endymion,  anchored  at  Long  Reach ; 
and  at  a  convalescent  hospital  at  Darenth  in  Kent,  on  the  south  side  of 
the  Thames. 

Until  1 88 1  the  Board  of  Guardians  of  each  district  was  charged  with 
the  transport  of  fever  patients  to  the  hospitals.  This  method  did  not 
work  "well,  and  the  Asylums  Board  therefore  undertook  the  organization 
and  direction  of  this  transport  in  a  manner  more  convenient  both  for  the 
patients  and  the  public.  The  cost  of  this  system  is  shared  by  the  different 
districts,  without  regard  to  the  number  of  patients  removed  from  each 
district. 

There  are  in  London  three  ambulance  stations,  three  wharfs  on  the 
Thames,  and  three  steamboats  for  this  service.  Each  station  has  a  suffi- 
cient number  of  carriages,  horses,  and  servants,  so  that  removal  can  be 
carried  out  without  interruption  or  delay. 

At  Long  Reach  is  a  fourth  station  on  the  wharf  for  the  steamboats  which 
convey  patients  to  Darenth  or  convalescents  back  to  London. 

The  ambulance  stations  are  situated  as  follows :  one  at  the  Eastern 
Hospital,  one  at  the  Western  Hospital,  and  the  third  at  the  South-Eastern 
Hospital  (see  plan,  p.  150).  These  stations  are  independent  of  the  buildings 
and  the  administration  of  the  hospitals,  being  separated  from  them  by  a 
high  wall.     The  repairs  and  cleansing  of  ambulances  are  done  here. 

There  are  in  each  station  a  fixed  number  of  horses  ready  in  case  of 
need.  These  are  hired  from  a  contractor,  who  also  furnishes  others  for 
additional  payment.  The  contractor  supplies  forage,  bedding,  and  servants; 
the  administration  furnishes  the  ambulances,  harness,  and  uniform  of  the 
drivers. 

Sixty  ambulances  have  hitherto  sufficed  for  the  transport  of  patients  to 
the  hospitals.  Special  carriages  are  employed  for  the  conveyance  of  con- 
valescents to  the  convalescent  hospitals,  and  for  bringing  patients  back 
home. 

The  ambulances,  for  one  or  two  horses,  are  roomy  and  well  warmed  and 
ventilated ;  the  interior  consists  of  varnished  wood.  The  patient  is  placed 
on  a  litter  furnished  with  india-rubber  air-cushions  and  a  sufficient  amount 
of  bedclothes. 

An  attendant  accompanies  each  ambulance ;  if  the  patient  is  a  male 
adult,  the  attendant  sits  outside.     The  ambulance  is  provided  with  a 
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medicine  chest  containing  remedies  of  which  the  attendant  can  make  use 
if  necessary. 

The  interior  of  the  ambulance  is  disinfected  immediately  after  arrival  at 
the  hospital  or  at  the  wharf  where  the  patient  is  placed  on  a  steam-boat 
There  are  special  ambulances  restricted  to  the  use  of  smallpox  patients. 

Friends  and  parents  are  not  allowed  to  accompany  the  patient.  The 
drivers  are  not  allowed  to  stop  en  route  on  pain  of  dismissal 

The  wharfs  for  embarkation  are :  the  Western  Wharf  at  Wandsworth, 
the  Acorn  Wharf  at  Rotherhithe,  Brown's  Wharf  at  Blackwall,  and  Long 
Reach  for  the  hospital  ships.  The  persons  employed  at  these  wharfs  are 
in  uniform. 

The  three  ambulance  steam-boats,  Red  Cross,  Maltese  Cross,  and  Albert 
Victor,  are  about  107  feet  long  by  16  feet  wide,  with  a  depth  of  7  feet,  and 
a  draught  of  water  of  47  feet  The  fore-cabin  forms  **  the  hospital,"  and 
is  divided  into  two  parts.  It  will  hold  16  patients  seriously  ill  or  50 
persons  lightly  affected  or  convalescent  The  hind-cabin  is  arranged  for 
patients  after  convalescence  who  are  returning  home. 

The  steam-boats  are  cleansed  and  disinfected  from  time  to  time,  the 
bedding  being  washed  in  the  laundries  of  the  hospital  ships. 

A  doctor  and  two  attendants  are  on  each  ambulance  vessel,  provided 
with  medicines  and  milk  which  are  given  as  directed  by  the  doctor.  In 
the  event  of  accidental  delay  by  fog,  the  vessel  is  provided  with  beef-tea, 
tea,  coffee,  biscuits,  etc. 

All  persons  engaged  in  the  ambulance-service  are  vaccinated;  they 
wear  uniform  and  live  at  the  stations  at  the  wharfs. 

The  central  office  of  the  Asylums  Board  is  in  Norfolk  Street,  Strand, 
near  the  Thames.  It  is  in  telephonic  communication  with  all  the  stations. 
All  requests  for  removal  of  patients  are  sent  here ;  and  all  orders  for  their 
removal  are  sent  from  this  office,  stating  whether  by  road  or  water,  from 
their  home  or  from  the  hospitals  home. 

If  the  Medical  Officer  of  Health  for  a  district  thinks  it  advisable  to  send 
a  patient  to  the  hospital,  he  telegraphs  to  Norfolk  Street  the  name,  age, 
and  address  of  the  patient,  and  the  nature  and  gravity  of  the  disease.  A 
telephonic  message  is  at  once  sent  on  to  the  nearest  ambulance  station, 
and  within  five  minutes  an  ambulance  with  an  attendant  is  on  its  way  to 
the  patient  The  patient  is  at  once  conveyed  on  a  litter  to  the  ambulance, 
the  parents  have  given  to  them  a  printed  notice  stating  the  hospital  to 
which  the  patient  is  being  taken  and  an  extract  from  the  rules  of  the 
hospital. 

The  Medical  Officer  informs  himself  of  the  state  of  the  patient  soon  after 
his  admission,  and  sends  a  report  to  his  parents.  If  the  condition  of  the 
patient  is  dangerous,  similar  reports  are  sent  daily  until  improvement 
occurs  or  the  patient  is  dead.     This  is  done  to  avoid  visits  to  the  hospital. 

Smallpox  patients  are  treated  at  the  Plaistow  hospital,  the  hospital 
ships,  and  at  Darenth.  The  latter  is  usually  only  employed  for  convales- 
cents, but  may,  if  necessary,  be  used  for  slight  cases. 
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The  freedom  from  infection  of  patients  is  notified  at  Norfolk  Street, 
where  the  necessary  arrangements  are  made  for  their  return. 

The  poor,  before  leaving  the  hospital,  are  provided  with  new  clothing; 
the  clothing  of  other  patients  is  cleansed  and  disinfected  by  steam.  Old 
clothing  is  immediately  burnt  in  a  crematorium  provided  at  each  hospital. 

The  convalescents  from  other  diseases  than  smallpox  are  sent  to  Winch- 
more  Hill,  in  the  north  of  London,  where  they  remain  until  quite  recovered 
and  free  from  infection. 

Thanks  to  the  system  of  convalescent  hospitals,  the  Asylums  Board 
Hospitals  are  able  to  undertake  the  treatment  of  a  large  number  of  patients; 
while  the  recovery  of  convalescents  is  hastened  by  their  removal  further 
from  the  town. 

The  general  effect  of  the  Asylums  Board  Hospitals  has  been  most 
satisfactory,  the  number  of  infectious  cases  having  been  diminished  by 
their  establishment. 

The  Metropolitan  Asylums  Board  has  published  the  following  set 
of  regulations  as  to  the  removal  of  persons  suffering  from  infectious  dis- 
eases : — 

1.  Apply  on  week  days^  between  9  a.m.  and  8  p.m.,  to  the  chief  offices.    Postal 

address:  Norfolk  House,  Norfolk  Street,  Strand,  W.C.  Telegraphic  address; 
Asylums  Board,  London.  Telephone  number,  2587.  (N,B. — Applications  in 
the  latter  pari  of  the  day  must  be  dispatched  in  time  to  reach  the  offices  before  8/«.) 
At  night  between  8  p.m.  and  9  a.m.,  and  on  Sundays,  Christmas  Day,  and  Good 
Friday,  to  the  Ambulance  Stations  :  Eastern  Ambulance  Station,  Brooksby*s 
Walk,  Homerton,  N.E.  ;  South-Eastern  Ambulance  Station,  New  Cross  Road 
(near  Old  Kent  Road  Railway  Station),  S.E. ;  Western  Ambulance  Station, 
Seagrave  Road,  Fulham,  S.W. 

2.  Removal  to  the  Board's  hospitals : — 

{a)  Only  persons  suffering  from  smallpox,  fevers,  or  diphtheria  are  admitted  iato 

the  Board's  hospitals. 
{b)  Every  application  must  state  the  name,  age,  and  full  address  of  the  patient, 

from  what  disease  suffering,  and  in  cases  of  fever  the  particular  kind  of 

fever  ;  and  also  the  name  of  the  person  making  the  application. 
{c)  Unless  a  medical  certificate  l)e  handed  to  the  ambulance  nurse,  the  patient  will 

not  be  removed. 
(d)  Patients  should  leave  all  valuables,  money,  etc.,  and  all  outside  clothing  at 

home,  should  wear  body  linen  only,   and  be  wrapped  in  the  blankets 

provided  for  the  purpose. 
{e)  The  ambulance  nurse  will  leave,   at  the  house  from  which  the  patient  is 

removed,  a  notice  stating  the  hospital  to  which  the  patient  is  to  be  taken, 

and  a  copy  of  the  regulations  as  to  visiting,  etc. 
3.  Conveyance  to  other  places : — 

(a)  Persons'  suffering  from  any  dangerous  infectious  disease  may  be  conveyed  by 

ambulance  to  places  other  than  the  Board's  hospitals. 

N.B. — Dangerous  infectious  diseases  include  the  following:  smallpox, 

cholera,  diphtheria,  membranous  croup,   erysipelas,   scarlatina  or  scarlet 

fever,  typhus,  typhoid,  enteric,  relapsing,  continued  and  puerperal  fevers, 

and  measles. 
{b)  Every  application  for  an  ambulance  must  state  : — 
(i.)  Name,  sex,  and  age  of  patient, 
(ii.)  Description  of  disease,  and,  in  the  case  of  fever,  the  particular 

kind  of  fever. 
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(ui.)  Full  address yr^/n  which  the  patient  is  to  be  conveyed, 
(iv.)  Full  address  to  which  the  patient  is  to  be  conveyed. 
{c)  The  patient  must  be  provided  with  a  medical  certificate  of  the  nature  of  the 

disease,  to  be  handed  to  the  driver  of  the  ambulance. 
(a)  The  charge  for  the  hire  of  the  ambulance,  including  (when  the  patient  is  over 

ten  years  of  age)  the  services  of  a  male  attendant,  is  5/.    This  amount 

must  be  paid  to  the  driver,  who  will  give  an  official  receipt  for  the  same. 
{e\  One  person  only  will  be  allowed  to  accompany  the  patient,  and  such  person 

may  be  conveyed  back  to  the  place  from  which  the  patient  was  conveyed. 

If  desired,  a  nurse  will  be  supplied  at  an  additional  charge  of  2j.  6</.  for 

her  services, 
(y)  The  ambulances  may  be  sent  outside  the  Metropolitan  district  only  by  special 

sanction  of  the  Ambulance  Committee  or  of  the  Clerk  to  the  Board,  and  in 

such  cases  an  extra  charge  will  be  made  of  u.  for  every  mile  outside  the 

Metropolitan  area. 
4.  The  drivers  of  the  Board's  ambulances  are  not  allowed  to  loiter  on  their  journeys  or 
to  stop  for  refreshments  on  pain  of  instant  dismissal.     It  is  particularly  requested 
that  any  breach  of  this  regulation,  or  any  neglect  or  incivility  on  the  part  of  the 
drivers,  nurses,  or  attendants  may  be  immediately  reported  to  the  undersigned. 
The  servants  of  the  Board  are  forbidden  to  accept  any  gratuities  or  refreshments. 

Regulations  as  to  furnishing  information  relative  to  the  condition  of 
patients,  and  as  to  the  visiting  of  patients  : — 

Information  as  to  condition  of  patients : — 

2.  Upon  the  admission  of  a  patient,  a  letter  will  be  sent  to  the  nearest  known  relative 

or  friend,  setting  forth  the  state  of  the  patient.  Should  any  serious  change  for  the 
worse  take  place,  a  letter  will  be  sent  daily  to  the  relative  or  friend,  stating  how 
the  patient  is  progressing,  which  letter  will  be  continued  until  the  patient  is  in 
such  a  condition  as  to  render  further  communications  unnecessary  ;  but  should  the 
patient  become  dangerously  ill,  notice  will  be  sent  to  the  nearest  known  relative  or 
intimate  friend,  with  an  intimation  that  the  patient  may  be  visited ;  and,  at  the 
discretion  of  the  Medical  Superintendent,  arrangements  may  be  made  for  the 
conveyance  of  the  visitor  to  and  from  the  hospital. 

3.  Enquiries  as  to  the  condition  of  patients  must  be  made  in  writing  to  the  Medical 

Superintendent,   who  will  reply  by  return  of  post.     It  is  very  undesirable  that 
friends  of  patients  should  personally  make  enquiries  at  the  hospital. 
Visiting: — 

4.  The  visiting  of  patients  is  limited  to  the  nearest  relatives  and  intimate  friends  of 

patients  dangerously  ill.  One  visit  only  will  be  allowed  daily  to  each  patient. 
Visits,  which  will  net  be.  permitted  without  the  permission  of  the  Medical 
Superintendent,  are,  as  a  rule,  to  be  limited,  in  duration  to  a  quarter  of  an  hour. 
In  urgent  and  special  cases,  however,  the  Medical  Superintendent  is  empowered 
to  increase  the  number  of  visitors  to  two,  and  to  extend  the  duration  of  the  visit. 

5.  Visitors  are  warned  that  they  run  great  risk  in  entering  the  hospitals.     They  are 

advised  not  to  go  into  the  wards  of  the  smallpox  hospitals  without  having  been 
properly  rcvaccinated,  and  if  they  reside  wherfe  the  case  visited  occurred,  are 
earnestly  requested  to  urge  the  remainder  of  the  occupiers  of  such  house  to  call  at 
once  on  the  Public  Vaccinator  (whose  address  can  be  obtained  from  any  of  the 
parish  officers)  for  the  purpose  of  being  vaccinated. 

6.  Visitors  are  further  advised  not  to  enter  the  wards  in  any  of  the  hospitals  when  in  a 

weak  state  of  health  or  in  an  exhausted  condition,  but  to  partake  of  a  good  meal 
before  entering  the  hospitals.  They  will  be  required  when  in  the  wards  to  care- 
fully avoid  touching  the  patient,  or  exposing  themselves  to  his  breath,  or  to  the 
emanations  from  his  skin ;  and  will  not  be  permitted  to  sit  on  the  bed  or  handle 
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the  bed-clothes,  but  will  be  allowed  to  sit  on  a  chair  by  the  bedside  at  some  little 
distance  from  the  patient. 

7.  Visitors  will  also  be  required  to  wear  a  wrapper  (to  be  provided  by  the  Boaxd)  to 

cover  their  dress  when  in  the  wards,  and  to  wash  their  hands  and  faces  with 
carbolic  soap  and  water  before  leaving  the  hospital,  or  to  use  such  other  mode  of 
disinfection  as  may  be  directed  by  the  Medical  Superintendent. 

8.  Visitors  are  strongly  urged  not  to  enter  any  omnibus,  tram-car,  or  other  pablic 

conveyance  immediately  after  leaving  the  hospital. 

Ambulance  stations.     Rules  and  regulations  for  the  guidance  of  the 
female  staff: — 

The  female  staff  must  be  up  each  morning  and  at  their  work  at  honrs  to  be  fixed  from 

time  to  time  by  the  Superintendent. 
The  staff  will  take  their  meals  at  such  hours  as  may  be  fixed  by  the  Suptrintendeni, 

and  approved  by  the  Committee  of  Management     On  no  accotmt  is  any  article 

of  food  to  be  taken  from  the  mess-room  to  the  dormitories. 
All  officers  on  every  occasion  of  going  on  leave,  must  have  a  bath  and  substitute  thdr 

own  clothing  for  their  uniform  before  leaving  the  premises. 
All  officers  on  leave  are  to  return  punctually  to  the  station.     If  any  officer  is  late,  the 

Superintendent  may  stop  her  leave  on  the  next  occasion,  reporting  thereon  to  the 

Committee  at  their  next  meeting. 
In  the  case  of  an  officer  being  absent  without  leave,  a  deduction  will  be  made  from  her 

wages,  and  the  matter  reported  to  the  Committee. 
Any  officer,  in  case  of  illness,  shall  apply  to  the  Superintendent  of  the  station  for  an 

order  to  see  the  Medical  Superintendent  of  the  adjoining  hospital  for  treatment. 
The  women's  leave  and  the  cleaning  of  the  dormitories  will  be  regulated  in  detail  by 

the  housekeeper. 
.  Any  officer  guilty  of  misconduct  or  insubordination  will  be  liable  to  immediate  suspen- 
sion by  the  Superintendent,  who  will  report  the  facts  of  such  suspension  to  the 

Clerk  forthwith,  and  to  the  Committee  at  their  next  meeting. 
No  officer  is  permitted  to  sleep  in  the  dormitories  during  the  day. 
Officers  must  retire  to  their  bedrooms  by  10.0  p.m.,  and  all  lights  must  be  out  by 

10.15  P*™- 
No  naked  lights  may  be  carried  ;  and  when  matches  are  used,  care  must  be  taken  that 

they  are  not  thrown  down  whilst  alight. 

Disinfection. — The  disinfection  of  ambulance  carriages  and  steamers 
is  done  by  washing  with  a  solution  of  carbolic  acid.  The  hospital  linen 
is  soaked  in  carbolic  solution,  and  subsequently  boiled  and  washed  In 
the  new  hospitals,  clothing  is  disinfected  in  steam  disinfecting  chambers ; 
in  the  old  hospitals,  by  means  of  dry  air  at  110°  C,  the  source  of  heat 
being  steam-pipes. 

In  many  of  the  sanitary  districts  of  London,  the  disinfecting  chamber  is 
of  an  old  type,  though  the  number  employing  superheated  steam  is  rapidly 
increasing.  Arrangements  are  made  in  some  districts  for  the  temporary 
housing  of  persons  who  are  obliged  to  leave  their  houses  while  they  are 
being  disinfected.  As  soon  as  a  patient  has  been  removed  to  the  hospital, 
or  if  treated  at  home,  as  soon  as  he  is  certified  to  be  free  from  infection, 
a  disinfector  calls  to  fumigate  the  infected  rooms  with  chlorine  or  sul- 
phurous acid.  The  rooms  are  subsequently  ordered  to  be  cleansed,  the 
wall-paper  stripped  off  and  burnt,  etc. 

Mortuaries.     Burials. — In  accordance  with  the  sanitary  laws  (p.  57) 
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each  district  of  London  is  required  to  have  a  mortuary,  to  which  can  be 
taken  the  bodies  of  persons  who  have  died  of  infectious  diseases,  whose 
retention  at  home  involves  danger  to  other  members  of  the  household. 

Prostitution. — In  England,  prostitution  is  not  regulated  by  law, 
although  the  dangers  of  the  present  state  of  things  have  been  repeatedly 
pointed  out  by  hygienists.  The  plans  recommended  have  always  met 
with  opposition  in  Parliament,  either  on  the  ground  that  they  interfere 
with  personal  liberty,  or  that  they  legalise  vice. 

The  only  legal  restrictions  on  this  plague  of  humanity  are  contained  in 
the  Towns  Clauses  Act  of  \%^i.  In  accordance  with  this,  the  police  may 
interfere  if  a  prostitute  accosts  passers-by  in  the  street,  or  causes  any 
scandal  in  a  street,  restaurant,  etc.  The  police  have  also  power  to  take 
action  if  two  ratepayers  complain,  on  their  own  responsibility,  after  having 
given  a  caution. 

Syphilis  having  become  much  more  prevalent  among  soldiers  (250  per 
1,000  weK  attacked),  prostitutes  were  subjected  to  inspection  in  fourteen 
garrison  towns  and  ports  by  the  Contagious  Diseases  Acts,  1864,  1868-69. 
The  treatment  of  diseased  women  in  hospital  was  made  compulsory. 

Although  as  the  result  of  this  measure  the  evil  was  considerably 
diminished  among  prostitutes  and  soldiers,  a  public  agitation  was  kept 
up  until  in  1883  these  Acts  were  revoked.  The  situation  at  present  is 
as  deplorable  as  before  the  passing  of  the  Acts. 

Moreover,  in  consequence  of  the  facts  that  diseased  persons  are  not 
obliged  to  undergo  treatment  in  a  hospital,  syphilis  shows  itself  in  Great 
Britain  in  a  much  more  severe  form  than  on  the  Continent.  In  Brussels, 
these  forms  are  known  as  English  syphilis. 

The  Towns  Police  Act  above  mentioned  is,  however,  applied  with  great 
severity  in  London.  A  large  number  of  women  are  sent  to  prison  for 
having  caused  scandal  in  the  streets,  while  the  keepers  of  houses  proved 
to  be  disorderly  are  subject  to  heavy  penalties. 

Public  Buildings.  Hospitals. — ^All  the  new  hospitals  in  London 
are  erected  on  the  system  of  separate  pavilions.  English  hospitals  differ 
materially  from  continental  as  to  methods  of  heating  and  ventilation. 
The  heating  is  effected  chiefly  by  open  fireplaces  in  which  coal  is  burnt. 
The  maintenance  of  a  bright  fire  from  morning  to  night  during  winter 
forms  part  of  the  comfort  of  English  life,  while  at  the  same  time  it  is  an 
excellent  help  to  ventilation. 

In  addition  to  open  fireplaces,  each  pavilion  in  the  larger  hospitals  has 
a  system  of  hot  water  pipes,  though  these  are  only  employed  in  the  wards 
during  very  cold  weather,  when  the  open  fireplaces  do  not  give  sufficient 
heat 

During  recent  years  open  fireplaces  on  the  pattern  of  the  Galton  stove 
have  come  largely  into  use,  thus  ensuring  that  the  fresh  air  is  warmed 
before  entering  into  the  room.  The  wards  of  the  Herbert  Hospital  are 
heated  solely  by  this  method. 

The  system  of  ventilation  used  in  England  has  already  been  indicated  ; 
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but  we  may  add  a  detailed  description  of  the  installation  in  the  Herbert 
Hospital,  designed  by  Douglas  Gallon,  on  the  principle  of  double 
pavilions  (Fig.  3,  p.  60). 

The  windows  of  each  ward  are  opposite  each  other,  and  made  to  open 
top  and  bottom.  At  each  comer  of  the  ward  is  a  pipe  35  centimetres 
•'y  35.  going  straight  up  to  the  roof,  for  the  escape  of  vitiated  air. 


Fic  49. 


G Alton's  Stovb. 


Sheringham's  ventilators  are  placed  between  the  windows  to  supply 
fresh  air  when  the  latter  are  closed.  In  cold  weather  ventilation  is  accom- 
plished chieHy  by  Gallon's  stoves  (see  p.  64),  of  which  there  are  two  in 
each  ward  at  equal  distances  from  each  other  and  from  the  walls  of  the 
ward.  Smoke  escapes  by  the  chimney  h,  which  runs  horizontally  under 
the  floor  until  the  external  wall  is  reached,  when  it  passes  upwards. 
Fresh  air  enters  by  the  tubes  a  and  d,  which  surround  the  shaft  b  (Fig.  50) 
under  the  floor.  The  air  is  thus  already  somewhat  warmed  when  it 
reaches  the  hot  part  of  the  chimney  a  a,  whence  it  enters  the  room. 

The  fire  is  contained  in  a  box  of  bars  of  iron,  lined  by  fire-bricks  c  at 
the  bottom  and  sides.  The  entire  fireplace  is  made  of  similar  bricks,  the 
smoke-flue  b  p>assing  up  its  middle,  and  the  fresh  air  tubes  a  at  its  sides. 
An  opening  at  the  back  of  the  fire  brings  a  current  of  air  which  increases 
combustion  and  prevents  smoke.  This  air  enters  by  t.  The  back  of  the 
fireplaces  is  arched,  so  that  smoke  escapes  more  easily  by  the  shaft  b. 
The  floor-level  is  indicated  by  /  The  width  of  the  fireplace  is  4  feet 
The  sectional  area  of  the  fresh-air  inlet-tube  is  6^  square  feet  for  each 
95  cubic  feet  in  the  room.  The  horizontal  smoke-flue  is  formed  (rf  a 
double  iron  tube,  with  a  thin  layer  of  clay  between  to  prevent  over-heating. 
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It  has  a  sectional  area  of  74  square  feet,  and  opens  into  a  slightly  larger 
shaft  which  passes  upwards  in  the  wall.  The  vertical  length  ought  to  be 
double  the  horizontal.  The  lower  extremity  ends  at  the  ground-level  to 
facilitate  sweeping  of  the  flue.  The  joints  in  both  the  horizontal  and 
vertical  parts  are  carefully  rounded  off  to  aid  the  escape  of  smoke.  The 
horizontal  flue  is  cleansed  through  an  opening  in  the  floor  by  means  of 
a  brush  which  pushes  the  soot  into  the  vertical  flue. 

Near  the  ward-flues  run  the  flues  from  the  ground-floor,  which  maintain 
a  certain  amount  of  heat  in  the  flues  from  the  wards  even  when  there  are 
•no  fires  in  the  wards,  and  thus  help  the  escape  of  vitiated  air. 

The  lavatories,  water-closets,  and  ante-rooms  (Fig.  5,  p.  61),  are  heated 
by  means  of  hot-water  pipes. 

The  vitiated  air  is  removed  from  the  wards  by  means  of  exhaustion- 
shafts  in  the  roof.  Fresh  air  enters  by  openings  in  the  walls  behind  the 
hot-water  pipes,  being  thus  warmed  as  it  enters. 

The  staircases  and  corridors  are  heated  and  ventilated  in  part  by  means 
of  a  similar  circulation  of  hot  water. 

In  the  celebrated  St.  Thoma^s  Hospital^  the  heating  and  ventilation  are 
arranged  on  the  same  principles.  The  openings  for  the  escape  of  vitiated 
air  are  at  diflerent  heights  in  the  walls  \  they  communicate  with  pipes 
which  join  and  open  into  great  exhaustion-shafts.  These  are  heated  by 
the  chimney-shaft,  and  by  reservoirs  of  hot  water  placed  in  the  attics, 
thus  increasing  the  up-draught. 

In  the  floating  small-pox  hospital  Castalia^  which  is  anchored  near 
Long  Reach,  on  the  Thames,  along  with  the  ships  Atlas  and  Endymion^ 
the  ventilating  arrangements  are  peculiar,  and  require  a  special  description. 

The  Castalia  consists  of  two  equal  twin  parts,  under  a  single  deck.  It 
was  built  for  channel  work,  and  its  double  structure  was  intended  to 
obviate  the  rolling  of  the  sea,  and  thus  prevent  sea-sickness.  Not  fully 
realizing  expectations,  it  was  sold  to  the  Metropolitan  Asylums  Board, 
who  have  made  of  it  a  small-pox  hospital. 

For  its  new  purposes,  fiy^  pavilions  were  constructed  on  the  deck, 
parallel  to  each  other,  and  separated  by  a  space  of  1 2  feiet.  The  pavilions 
are  52  feet  long,  the  front  and  back  pavilions  being  26  feet  wide,  those 
in  the  middle  10  feet  wide.  All  the  pavilions  communicate  by  lobbies. 
At  the  two  ends  of  the  ship  are  two  further  pavilions,  serving  as  bath- 
rooms, lavatories,  water-closets,  and  isolation-rooms. 

The  ventilating  arrangements  have  been  arranged  by  Messrs.  Boyle  & 
Son.  The  vitiated  air  escapes  by  vertical  iron  shafts,  varying  in  diameter 
from  2 1  feet  to  4  feet.  Each  of  these  terminates  above  in  an  air-pump 
ventilator  (see  Figs.  24,  25  and  26,  p.  99),  6  feet  in  diameter.  The  two 
large  pavilions  have  each  three  of  these ;  the  small  pavilions  only  two. 

In  each  space  between  the  pavilions  are  two  ventilators  for  the  lower 
deck. 

The  bath-rooms,  water-closets,  and  isolated  wards,  are  ventilated  by 
sixteen  similar  ventilators,  each  3  feet  in  diameter. 
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The  openings  for  fresh  air  are  placed  near  the  floor,  on  all  the  walls. 
The  entering  air  passes  across  hot-water  pipes  placed  in  the  wainscoting, 
and  running  along  the  interior  of  the  walls.  The  current  of  air  is  r^u- 
lated  by  means  of  r^;isters  or  valves,  which  can  be  opened  or  closed  by 
screws. 

Experiments  made  with  great  care  show  that  the  amount  of  air  renewed 
by  these  ventilators  amounts  to  460,000  cubic  feet  per  hour,  without 
producing  any  unpleasant  currents  of  air.  The  air  of  the  wards  is  changed 
every  five  minutes  by  a  similar  ventilation.  Down  draught  has  not  been 
found  to  occur. 

The  Casialia  is  capable  of  accommodating  150  patients. 

The  hospitals  are  lit  by  gas.  Each  gas-jet  has  over  it  a  pipe  which 
conveys  the  products  of  combustion  and  a  considerable  part  of  the  vitiated 
air  of  the  room  directly  into  the  external  air.  This  tube  is  wide  and 
funnel-shaped  over  the  flame.  In  some  hospitals  the  lamp  is  not  en- 
closed ;  in  others,  as  at  the  Homtrton  Fever  Hospital,  the  lamp  is  com- 
pletely closed,  except  for  small  openings  below  for  the  admission  of  mr 
to  the  lamp. 


Fic.  52.  Fic.  53. 

Boyle's  Ventilating  Gas-Lamp.  Wenham's  Ventilating  Cas-Lamp. 

These  lamps  diminish  the  heat  from  the  combustion  of  gas  at  the  same 
lime  as  they  allow  the  products  of  combustion  to  escape.  The  same 
objects  have  been  secured  by  using  a  double  tube  in  connection  with 
lamps.  Fig.  53  represents  Boyle's  lamp  on  this  system.  The  air  reaches 
the  flame  at  F,  the  vitiated  air  from  the  room  is  discharged  at  G,  while 
the  products  of  combustion  escape  by  the  tubes  B. 
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The  Wenham  gas-lamps  are  shown  in  Fig.  53  and  54.  An  iron  wire- 
work  A  is  fixed  between  the  rafters  of  the  room  ;  the  products  of  com- 
bustion enter  it  by  the  tube  B.  D  is  the  gas-pipe,  C  is  a  tube  opening 
into  the  chimney;  at  its  junction  with  the  chimney  is  a  valve  to  prevent 
smoke  from  entering  the  room  owing  to  down-draught,  E  is  a  quantity  o{ 
non-conducting  material,  such  as  asbestos  or  some  similar  substance. 
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Fio.  54.— Section  of  a  Wenham's  Ventilating  Gas-Lamp. 

Fig.  54  shows  a  section  of  the  same  lamp.  The  gas  descends  by  F 10 
the  burner  A,  meeting  at  C  and  D  a  double  current  of  air  which  renders 
combustion  more  complete  and  the  light  more  intense,  fi  is  a  ring  which 
retains  the  burner  A  in  its  place,  H  is  another  ring  made  to  open  and 
shut,  and  thus  regulate  the  pressure  of  the  burner  at  the  point  D. 

At  each  hospital  there  is  a  disinfecting  station.  Many  hospitals, 
especially  those  for  smallpox,  possess  also  a  place  for  burning  d&rii  from 
the  kitchen-sweepings,  and  old  clothing  of  patients. 

Houses  of  Parliament. — Air  is  admitted  into  the  House  of  Com- 
mons through  an  underground  room,  in  which  it  is  warmed  by  contact 
with  steam-pipes.  To  increase  their  heating  power,  these  are  provided 
with  flanges  at  intervals. 

The  number  of  persons  in  the  House  being  very  variable,  it  is  necessary 
to  have  means  of  regulating  the  heat  supplied.  This  is  done  by  covering 
with  wool  a  laiger  or  smaller  number  of  the  pipes,  the  result  being  checked 
by  the  thermometer. 

Air  enters  from  an  asphalted  yard,  so  as  to  ensure  its  purity.  When 
heated,  it  ascends  in  four  shafts  about  3J  feet  in  diameter,  opening  under 
the  floor  of  the  house,  into  which  it  escapes  through  gratings. 

The  ceiling  is  of  glass,  with  openings  for  the  escape  of  vitiated  air 
(Fig.  5s),  which  convey  it  into  the  shaft  D,  and  thence  to  the  up-sbafl  C 
A  fire  at  the  bottom  of  this  up-shaft  increases  the  draught 

Direct  experiments  have  shown  that  1,413,000  cubic  feet  of  air  escape 
by  this  shaft  hourly.  If  the  house  was  completely  filled,  this  allows 
460  cubic  feet  of  ^  per  hour  for  each  person.     The  lighting  is  by  means 


Fio.  55.— Section  of  the  Ventilating  Arranceubnts  of  the  House  op 
CouHONs  (aft>r  Douglas  Galton). 
a.  GU*s  roof  perfoiated.         b.  Floor  perforated  in  form  of  steps.        1:.  Shaft  for  escape 
of  foul  air  into  the  clodc-tower.    d.  Shaft  near  the  wall  for  conveying  the  foul  air 

of  gas-bumers  placed  above  the  glass  roof,  but  the  electric  light  has  also 
been  installed. 

GuildhalL — At  the  Guildhall  is  the  hall  in  which  the  Court  of  Com- 
mon Council  of  the  City  meets.  Its  ventilation  has  been  arranged  by 
Messrs.  Boyle  &  Son  as  follows : — The  impure  air  is  carried  off  by  nine 
iron  shafts,  extending  from  the  ceiling  to  the  roof,  above  which  they  each 
end  in  an  air-pump  ventilator  (see  Figs.  24-26,  p.  99).  Four  of  the  shafts, 
two  from  each  side  of  the  hall,  have  a  diameter  of  one  foot  Each  of 
these,  a  little  above  the  ceiling,  divides  into  two  tubes  10  inches  in  diamet^, 
connected  with  openings  18  inches  wide  made  in  the  ceiling  on  its  lower 
side,  and  concealed  by  ornaments  in  the  form  of  a  rosette.  At  the  end  of 
each  shaft  is  a  cowl  18  inches  in  diameter. 

At  the  end  of  the  hall,  on  its  east  side,  is  a  shaft  16  inches  in  diameter. 
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with  a  cowl  30  inches  wide.  At  the  ceiling  this  is  increased  to  a6  inches, 
with  an  opening  of  equal  size  in  the  ceiling. 

On  the  west  side  is  a  shaft  20  inches  in  diameter,  conneaed  with  an 
opening  in  the  ceiling  30  inches  wide,  and  having  a  cowl  35  inches  in 
diameter. 

At  the  middle  of  the  dome,  above  the  gas,  is  an  opening  into  a  shaft 
16  inches  wide.  It  is  connected  to  the  shaft  so  inches  wide,  of  which  ute 
have  just  spoken. 

From  the  dome  also  issue  three  other  shafts  13  inches  wide,  and  fur- 
nished with  a  cowl  20  inches  wide. 

Pure  air  enters  by  sixteen  rectangular  tubes,  the  dimensions  of  which  are 
18  by  35  inches,  and  16  by  18  inches.  These  are  in  direct  communi- 
cation with  the  exterior  by  apertures  in  the  walls,  protected  by  an  iron 
grating,  and  open  into  the  room  at  various  levels  above  the  floor.  Each 
tube  is  furnished  with  a  special  heating  arrangement,  to  warm  the  in- 
coming air  in  the  cold  season.     This  arrangement  is  shown  in  Fig-  56. 


Fig.  56. — Apparatus  kor  Warming  In-comino  Air,  in  Use  at  Guildhall 

The  ventilating  tube  A  encloses  a  Bunsen-buraer  D  in  a  metallic  box 
C.  At  E  is  an  opening  of  perforated  zinc  for  admitting  air  to  the  burner. 
The  gas  is  lit  by  the  opening  F,  which  a  valve  closes.  The  box  C  is  con- 
nected with  a  tube  B  4  centimetres  in  diameter,  and  curved  as  shown  in 
the  figure.  It  opens  into  a  box  G  in  which  the  moisture  of  combustion 
is  condensed,  while  the  air  escapes  by  the  opening  H,  and  the  condensed 
aqueous  vapour  escapes  hy  the  tube  J.  The  dotted  line  K  indicates 
another  arrangement  of  the  pipe  B.  The  box  C  has  a  movable  bottom 
L.  for  cleansing  it. 

The  burner  being  lit,  heats  the  air  circulating  in  the  tube  B  ;  this  in  its 
turn  heats  the  air  of  the  tube  A. 

With  this  apparatus  the  air  in  the  tube  A  can  be  heated  to  40"  C.  The 
temperature  is  r^ulated  by  adjusting  the  size  of  the  Bunsen  flame. 


Fio.  57.— ScHBMi  OF  Ventilation  op  a  Pkison  (Bovlb's  Systim}. 
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^By  means  of  this  system  of  ventilation,  464,688  cubic  feet  of  pure  air 
are  admitted  hourly,  without  the  production  of  unpleasant  draughts. 

Prisons. — As  it  is  necessary  to  keep  the  cells  in  a  prison  completely 
isolated  from  one  another,  the  ventilation  of  prisons  presents  many  difr 
culties.     The   method  proposed  by  Messrs.  Boyle  &  Son  is  as  follows 

(Fig-  57). 

Suppose  it  is  required  to  ventilate  one  wing  of  a  prison  containing  three 

rows  of  thirty  cells  on  each  side,  altogether  180  cells. 

Three  quadrilateral  brick  chimneys,  each  3   feet  wide,  are  placed  at 

equal  distances  from  one  another,  alongside  one  wall  of  the  prison.    They 

end  above  the  roof  in  an  air-pump  ventilator  4^  feet  in  diameter.    In  Fig. 

57  one  of  these  chimneys  is  shown  under  the  name  of  main  exhaust-shafL 

Below  the  ceiling  near  the  wall  or  in  it,  are  horizontal  tubes  on  each 

storey.     In  Fig.  57  one  of  these  seen  in  the  section  of  the  wall  is  called  the 


Fig.  58.— Scheme  of  Ventilation  of  a  Prison  (Jebb's  System). 

veniilatirtg  flue  far  five  cells.  Each  of  these  horizontal  tubes  is  connected 
with  ten  cells  by  a  separate  flue  for  each  cell,  of  varying  size  according  to 
the  distance  between  them  and  the  passage  into  the  chimney.  The  size  is 
such  that  the  amount  of  air  removed  is  the  same  in  each  cell.  Three  of 
these  tubes,  one  on  each  storey,  communicate  with  a  chimney.  The 
diameter  of  the  horizontal  tubes  varies  according  to  the  distance  between 
them  and  the  top  of  the  chimney,  so  as  to  ensure  an  equal  draught  on 
each  floor  for  the  cells.  A  ring  of  gas-jets  (Fig.  57)  fixed  at  the  bottom  of 
the  chimneys  heats  the  air  in  them  and  helps  the  up-draught. 

There  are  no  valves  or  other  apparatus  which  render  it  possible  for  the 
ventilation  to  be  interrupted  in  consequence  of  negligence. 

The  pure  air  entering  from  the  corridor,  is  conducted  into  each  cell  by 
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means  of  vertical  tubes  in  the  walls,  protected  at  each  end  by  iron  gratings. 
Fresh  air  is  admitted  into  the  corridors  by  two  large  openings  at  its  ends. 
In  winter  the  fresh  air  is  admitted  over  hot-water  pipes. 

Another  system  employed  in  prisons  was  invented  by  Joshua  Webb  (Fig. 
58).  In  this  system,  the  openings  for  entry  of  air  are  placed  under  the 
ceiling.     Impure  air  escapes  by  openings  at  the  floor  level. 

This  method  of  ventilation  was  first  proposed  by  the  celebrated  French 
engineer,  General  Morin,  its  object  being  to  maintain  a  uniform  tempera- 
ture in  a  hall  during  winter.  To  attain  this  object,  and  yet  have  efficient 
ventilation,  it  is  necessary  that  the  current  of  air  in  the  extraction-shaft 
should  be  sufficiently  strong.  If  this  current  becomes  retarded,  the  venti- 
lation becomes  insignificant. 

To  avoid  the  necessity  of  heating  the  air  in  the  extraction-shaft  during 
the  cold  season,  the  connection  between  them  and  each  room  has  been 
recently  protected  by  openings  with  valves,  one  at  the  top  of  the  room,  and 
another  at  the  floor  level.  In  summer  impure  air  escapes  at  the  former ; 
in  winter,  at  the  latter. 

Inasmuch  as  in  this  system  the  air  is  forced  in  a  direction  contrary  to 
that  dictated  by  the  laws  of  physics,  a  completely  satisfactory  result  is 
almost  impossible. 

In  the  ventilation  of  prisons,  it  is  necessary  to  take  care  that  the  exit- 
shaft  for  vitiated  air  from  each  cell  is  of  sufficient  length  before  opening  i 
into  the  common  chimney,  so  as  to  avoid  return  of  the  air.     If  it  opens 
directly  into  the  common  chimney  for  all  the  cells,  it  may  easily  happen 
that  the  vitiated  air  passes  from  one  cell  to  another. 

Workhouses  and  Asylums. — The  following  system  of  ventilation 
for  asylums  and  houses  of  correction  has  been  designed  by  Messrs.  Boyle 
&  Son,  a  continuous  change  of  air  being  ensured  for  each  room  without 
any  draught.  This  is  very  important,  as  the  phantom  fear  of  chills  is  still 
so  great,  that  if  the  least  draught  is  felt  the  tendency  is  to  close  all  aper- 
tures. 

The  air-pump  ventilator  A  (Fig.  59),  15  inches  in  diameter,  is  placed  at 
the  upper  end  of  the  shaft  B,  which  is  7  J  inches  in  diameter.  It  is  divided 
in  its  centre  by  a  plate,  so  that  the  two  currents  in  the  branch  shafts  do 
not  impede  the  exit  of  air.  The  branch  shafts  C  are  5  inches  in  diameter, 
and  are  connected  to  tubes  £  placed  in  the  walls,  and  having  a  diameter 
of  4I  inches.  In  the  upper  storeys  there  are  also  shafts  D,  4  inches  in 
diameter,  communicating  with  openings  in  the  ceilings  and  joining  the 
branches  C.  Tubes  P  between  the  ceilings  and  floors  open  into  the  tubes 
E,  and  serve  for  the  exit  of  vitiated  air  by  openings  in  the  ceiling  5  inches 
in  diameter.  Pure  air  enters  the  rooms  by  the  openings  G,  constructed  as 
shown  in  Figures  29  and  30,  p.  103.  They  are  placed  in  a  comer  of  the 
room  as  far  as  possible  from  the  exit  openings,  and  about  6  feet  above  the 
floor.     Each  of  these  openings  is  10  inches  long,  and  5  by  3  inches  across. 

This  system  of  ventilation  has  also  been  successfully  employed  for  pri- 
vate  houses  and  workshops.      It  is  remarkable  for  its   simplicity  and 
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A  Workhouse. 


ivith  which  each  room  can  be  ventilated  in- 


efficiency, and  for  the  ease 
dependently  of  others. 

Houses  for  the  Working:  Classes.— Since  the  importance  of  saniut7  QisuiiB- 
tion  has  been  fulty  realized,  the  question  of  the  housing  of  (he  poor  has  occupied  much 
of  Ihe  attention  of  hygienists.  Much  disease  is  caused  by  uncleanlineis  of  faoiue^  lad 
obstruction  to  the  entry  of  air  and  light. 

This  question  has  also  beeu  made  the  subject  of  sanitary  legislation.  The  Housii%  ct 
the  Working  Classes  Act,  1890  (page  42)  makes  it  the  duly  of  the  medical  ofScer  of 
health  to  make  a  representation  to  the  local  aolhority  of  aoy  houses  or  areas  which  ut 
insanitary  and  unlit  for  human  habitation,  with  a  view  to  securing  their  closure,  ind  if 
necessaiy,  their  demolition. 

Common  lodging-houses  in  Loodon  arc  under  the  supervision  of  the  police,  though  ■< 
is  hoped  that  their  control  will  shortly  be  transferred  to  the  London  County  Council.  In 
other  parts  of  this  country  the  l-ocal  Authority  already  exercises  control  over  COThdoi 
Ijjdging- Houses.  These  houses  are  required  to  be  registered,  and  inspection  Is  made  » 
ensure  orderliness,  cleanliness,  ventilation,  water  supply,  proper  number  of  inmate^  etc- 
The  minimum  cubic  sjiBce  for  each  occupant  is  specified,  and  Ihe  keeper  is  required  10 
give  immediate  information  to  the  local  authority  of  any  cases  of  infectious  disease  ocou^ 
ring  in  the  house. 

It  is  obvious,  however,  that  all  these  measures,  although  important,  are  only  palliitinii 
when  there  are  structural  defects  of  the  buildings  themselves. 
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Regulations  for  houses  occupied  by  more  than  one  family  (page  28)  may  also  be  adopted 
by  Local  Authorities. 

The  most  important  matter  is,  however,  to  ensure  that  all  new  houses  shall  be  of  a 
hygienic  type.  This  is  ensured  by  a  proper  code  of  building  bye-laws,  strictly  enforced. 
These  bye-laws  insist  that  plans  of  all  new  buildings  shall  be  submitted  to  the  local 
authority  for  their  approval ;  that  a  sufficient  open  space  shall  be  retained  about  each 
house ;  that  proper  measures  shall  be  taken  to  ensure  dryness  and  efficient  drainage  of 
the  house ;  that  there  shall  be  proper  openings  for  ventilation ;  that  water-closet  ac- 
commodation and  a  dustbin  shall  be  provided.  These  regulations  are  necessarily  more 
difficult  to  carry  out  in  block  dwellings  than  in  cottages,  though  in  both  the  importance 
of  sufficient  air-space  and  a  proper  angle  of  incidence  of  light  to  every  room  is  very  great. 

London,  in  addition  to  being  the  most  populous  town  in  the  world,  is 
also  the  foremost  industrial  town.  The  question  of  houses  for  the  working- 
classes  is  here,  therefore,  exceptionally  difficult. 

In  the  chapter  on  Sanitary  Legislation  it  has  been  seen  with  what  energy 
attempts  have  been  made  to  improve  the  present  state  of  thihgs,  with  the 
result  that  each  year  the  conditions  of  housing  of  the  poor  in  London  are 
improving. 

This  result  is  being  obtained,  not  only  by  pulling  down  dilapidated 
quarters,  widening  streets,  and  building  healthy  tenements  in  the  old 
quarters,  but  also  by  the  improvements  in  communications  having  rendered 
possible  the  construction  of  vast  colonies  of  workmen's  cottages  in  distant 
suburbs. 

Certain  industries,  as  in  all  great  towns,  are  in  London  localized  in 
certain  districts.  The  district  north  of  the  Thames,  Long  Shore,  to  the 
east  of  the  city,  is  occupied  chiefly  by  dockyards,  stores,  and  manufactories, 
and  is  inhabited  by  seamen,  carpenters,  and  mechanics. 

Whitechaptl,  nearer  to  the  east  side  of  the  city,  contains,  above  all,  the 
refineries  of  sugar,  and  a  great  part  of  its  workmen  are  Germans. 

In  Bethnal  Green,  Spiialfields,  and  Shoreditch,  to  the  north  of  White- 
chapel,  the  spinning  of  silk  is  a  prominent  industry,  the  workers  in  this 
industry  being,  to  a  large  extent,  the  descendants  of  French  Protestants, 
who  came  to  England  after  the  revocation  of  the  Edict  of  Nantes  in  1685. 

In  Clerkenwell^  between  Islington  and  Hatton  Garden,  are  found  chiefly 
watch-making  and  metallurgic  establishments  and  their  workpeople. 
Houndsditch  and  Leadenhail  Street  are  Jewish  quarters. 

On  the  south  side  of  the  river,  in  Southwark  and  Lambeth,  are  moulding, 
pottery,  and  glassware  works,  manufactories  and  breweries.  In  Ber- 
mondsey  are  tanneries. 

The  mortahty  in  these  districts  is  very  variable.  In  1891  it  was,  in 
Whitechapel,  32*65  per  1,000;  in  Kensington,  only  2i'8i  per  1,000  in  a 
year  in  which  influenza  was  prevalent.  Among  the  chief  causes  of  this 
difference  in  death-rates  are  undoubtedly  the  conditions  of  housing  and 
social  status. 

In  most  of  the  houses  water-taps  are  placed  in  the  house;  in  others 
only  in  the  yards.  The  water-rate  forms  a  definite  percentage  of  the 
rental,  and  is  paid  by  the  owner ;  the  occupier  is  thus  secure  of  an  un- 
limited supply  of  water. 
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The  water-closets  are  generally  in  out-buildings  in  the  back-yard,  as  are 
also  the  dust-bins.  The  best  form  of  dust-bin  is  of  galvanized  iron  fur- 
nished with  a  lid,  and  remote  from  the  house. 

Houses  for  the  working-classes  in  London  come  under  three  categories : 
(i)  Those  built  and  let  out  by  private  persons ;  (2)  those  built  by  the 
municipality;  and  (3)  those  built  by  funds  left  for  this  purpose.  The 
greatest  legacy  for  this  purpose  was  left  by  the  American,  George  Peabody, 
amounting  to  ;;^i  50,000.  These  funds  have  been  expended  in  building 
block-dwellings,  let  out  in  one  to  three-roomed  tenements.  Their  sanitary 
condition  is  very  good,  and  they  are  much  sought  after. 

Lady  Burdett  Coutts  and  other  philanthropists  have  also  devoted  large 
sums  to  the  building  of  houses  for  the  poor. 

A  large  number  of  associations  have  also  been  formed  chiefly  for  build- 
ing artisans'  block  dwellings,  the  most  important  being,  the  Metropolitan 
Association  for  Improving  the  Dwellings  of  the  Industrial  Classes ;  Society 
for  Improving  the  Conditions  of  the  Labouring  Classes;  the  Improved  In- 
dustrial  Dwellings  Company ;  the  Marylebone  Association^  and  Prince 
Albert  Cottages. 

The  statistics  for  these  block-dwellings  are  of  a  very  favourable  character, 
the  death-rate  in  the  Peabody  Buildings  for  the  four  years  1886-^9  being 
1879,  as  compared  with  i9'ii  per  1,000  for  the  whole  of  London.^ 

The  construction  of  houses  for  the  poor  varies  greatly.  Many  old 
houses  are  let  out  into  tenements  sometimes  consisting  of  only  single 
rooms ;  in  others  each  floor  forms  a  separate  tenement  Cottages  occu- 
pied by  only  one  family  are  built  in  suburbs  where  land  is  not  so  dear. 

In  the  Peabody  block-dwellings  the  walls  are  colour-washed,  papering 
the  walls  being  forbidden.  In  the  Prince  Albert  Cottages  there  are  shafts 
in  the  walls  for  the  escape  of  vitiated  air,  pure  air  entering  in  the  cold 
season  across  a  chimney  arranged  on  the  same  principle  as  that  of  Galton. 

Rteum^  on  Industrial  Hygiene. — The  sanitary  dangers  resulting  from  work 
in  manufactories  are  universally  recognised,  and  their  prevention  constitutes  an  important 
branch  of  industrial  hygiene.  As  industry  has  become  developed,  so  government  has 
been  obliged  to  adopt  legislative  proceedings  to  protect  the  workmen  against  the  dangen 
to  health  involved  in  it. 

There  is  as  yet  no  uniformity  in  such  legislation  in  different  countries.  The  countiy 
possessing  the  most  complete  organization  in  this  respect  is  undoubtedly  England, 
though  Switzerland  and  Austria  also  distinguish  themselves  in  this  subject. 

The  following  are  the  chief  dangers  to  health  to  which  workpeople  are  often  exposed : 

1.  Those  caused  by  over-fatigue  ; 

2.  Those  arising  from  defective  conditions  of  the  workshops  ; 

3.  Those  arising  from  the  work  itself  (dust,  gases,  poisons,  etc.)  ; 

4.  Those  caused  by  the  machinery  (explosions,  etc.) ; 

5*  Those  connected  with  the  worker  (food,  lodging,  method  of  life). 
OveP-fatlgue. — This  is  due  to  too  prolonged  work,  curtailed  rest,  work  at  night 
or  work  involving  a  constrained  position  of  the  body,  or  only  a  partial  activity,  over- 
fatiguing  a  certain  set  of  muscles. 


*  See  a  paper  by  Dr.  A.  Newsholme  on  "The  Vital  Statistics  of  Peabody  Buildings" 
(Royal  Statistical  Society's  Journal,  1 891). 
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There  are  no  general  legislative  enactments  as  to  the  hours  of  work  for  men  over 
eighteen  years  of  age.  It  ha^  been  supposed  that  this  could  be  arranged  voluntarily 
between  masters  and  men,  though  experience  has  shown  that  the  latter  are  helpless. 

The  results  of  too  prolonged  work  are  :  diminished  resistance  against  disease,  inertia, 
indifference,  moral  defects,  drunkenness,  premature  senility.  Experience  has  also  shown 
that  with  too  prolonged  work,  the  number  of  accidents  increases  in  consequence  of  the 
diminished  attention  and  the  enfeebled  elasticity  of  the  muscles. 

Since  it  is  to  the  interest  of  the  State  that  all  classes  should  preserve  their  health  and 
energy  so  as  to  be  useful  members  of  society,  and  not  dependent  upon  it,  the  making  of 
laws  regulating  the  maximum  hours  of  labour  seems  justifiable.  In  Switzerland  and 
Austria  such  laws  exist,  the  day's  labour  being  limited  to  eleven  hours.  In  these 
countries,  manufacturers  maintain  that  they  have  not  lost  by  this  limitation.  The 
intervals  for  rest  should  be  at  least  an  hour  at  each  time. 

Night  work  should  be  prohibited,  the  consequences  being  the  same  as  those  of 
excessive  work  during  the  day.  It  is  also  proved  that  night  work  is  inferior  to  day 
work,  both  in  quality  and  quantity.  The  number  of  industries  where  technical  reasons 
render  night  work  necessary  is  so  small,  that  a  prohibitive  law  would  not  be  difficult  to 
enforce.     In  Switzerland  such  a  law  is  contemplated. 

The  old  methods  of  manufacture,  involving  fatiguing  and  unnatural  positions  or  exces* 
sive  muscular  exertion,  ought  to  be  replaced  by  better  methods. 

Industry,  feverishly  active,  has  also  encroached  on  the  Sunday's  rest.    This  should  not 
be  tolerated.     English  industry  has  never  been  guilty  of  this  offence,  and  has  thus  proved 
tliat  industry  does  not  suffer  from  this  weekly  rest.     It  is  only  the  masters  greedy  for 
gain,  who  in  order  to  mask  their  cupidity,  make  any  pretence  to  the  contrary. 

The  old  Divine  commandment  that  the  seventh  day  should  be  a  day  of  repose,  em- 
bodies a  truth  so  in  accord  with  the  laws  of  health,  that  the  guardians  of  religion  may 
always  depend  upon  hygienists  for  support  in  this  matter. 

Morality  and  religion  are  insisted  upon  ;  but  at  the  same  time  the  worker  is  obliged  to 
compromise  with  his  conscience  :  the  value  of  order,  propriety  and  the  domestic  life  are 
emphasised,  without  the  workman  having  a  single  day  to  devote  to  his  family  ! 

Work  of  Children  in  Factories. — Work  in  factories  involving  many  dangers  to 
the  health  of  adults,  it  Is  evident  that  children  would  suffer  even  more.  The  work  only 
putting  Into  action  a  certain  number  of  muscles,  the  balance  of  physical  development  is 
disturbed,  a  round-shouldered  and  narrow-chested  condition  being  a  common  result. 
Diseases  of  the  eye  are  two-and-a-half  times  as  common  among  these  children  as  among 
others  of  the  same  age.  Premature  work  in  factories  is  also  the  cause  of  a  number  of 
chronic  maladies  of  the  respiratory  and  digestive  organs.  For  these  reasons  the  employ- 
ment of  children  in  factories  has  l3een  regulated  in  all  countries  by  special  enactments. 
The  minimum  age  given  in  these  enactments  varies  greatly.  In  France  it  is  permitted, 
with  certain  restrictions,  for  children  to  work  in  factories  from  the  age  of  10  years.  In 
England  the  legal  limit  has  now  been  raised  to  1 1  years.  Germany  and  Austria  make 
the  limit  at  12  years ;  in  Switzerland  the  minimum  is  14  years. 

In  the  countries  which  permit  the  employment  of  children  under  14  years,  the  day  is 
limited  bylaw:  in  England  it  is  6  hours  for  children  from  1 1  to  14  years  old,  and  10 
hours  for  children  14  to  18  years  ;  in  France  children  under  12  years  are  allowed  6  hours' 
work  daily,  and  those  from  12  to  16  years,  12  hours' ;  in  Germany  the  daily  limit  is  6 
hours  from  12  to  14  years,  and  10  hours  from  14  to  16  years.  In  Austria  children  from 
12  to  14  years  wofk  8  hours,  above  14  years,  1 1  hours  a  day.  In  Switzerland,  in  which 
only  children  over  14  years  old  can  be  admitted  to  factories,  the  duration  of  a  day's  work 
is  the  same  as  for  adults,  i,e,  11  hours.  In  some  countries  there  are  enactments  as  to  the 
hours  of  rest  to  be  allowed  to  children  during  the  day's  work. 

In  addition  to  the  duration  of  work  being  reduced  for  children,  night  work,  and  work 
in  certain  industries,  is  in  all  countries  prohibited  for  children. 

Children  are  not  allowed  to  spend  their  free  time  as  they  like ;  in  England  and  in 
Germany,  between  12  and  14  years  of  age,  3  hours  daily  must  be  occupied  in  school 
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attendance  ;  in  France,  2  hours.  In  Switzerland  children  at  14  years  of  age  have  not 
completed  their  mstroction,  and  are  oUifed  to  oontiniie  it  after  entenng  the  iutocy,  bat 
then  the  school  hours  are  included  in  the  1 1  hours  day's  work.  Experience  has  showa 
that  factory  children,  being  already  fatigued  by  their  work,  do  not  receive  their  school 
instruction  to  advantage.  It  ought  always  to  be  required  that  the  school  attendance 
should  as  far  as  practicable,  precede  the  factory  work. 

Work  of  Women  in  Factories.— Experience  has  shown  that  the  female  organi- 
zation is  more  prone  to  suffer  from  the  pernicious  effects  of  factory  work  than  that  of 
man.  According  to  observations  made  in  Switzerland,  where  exact  statistics  are  available 
on  this  point,  the  cases  of  illness  among  men  and  women,  where  both  work  together,  are 
as  100  to  127.  The  number  of  days  of  illness  is  150  for  women,  compared  with  100  for 
men.  The  mean  duration  of  the  illnesses  as  117  for  women  and  100  for  men  (Scbuler). 
If  one  compares  in  this  respect  the  two  sexes  at  ages  under  18,  the  proportionate  casei 
of  illness  are  as  170  to  100  in  all  factories:  in  cotton-spinning  factories  156  to  100. 

Here  is  the  most  convincing  proof  of  the  necessity  of  taking  legislative  measures  for 
protecting  women  in  various  industries. 

It  has  been  proposed  to  admit  no  female  into  a  factory  under  18  years  of  age,  and  to 
exclude  also  all  married  women.  But  necessity  knows  no  law.  Many  industries  also 
cannot  continue  without  the  help  of  female  work.  In  Switzerland  one-fourth  of  the 
persons  employed  in  factories  are  females  under  18  ;  their  removal  would  be  equivalent, 
according  to  Schuler,  to  a  diminution  of  12  francs  per  person  in  the  income  of  the  popu- 
lation. 

Temporary  work,  which  only  recurs  at  certain  seasons,  woald  be  impossible  without 
an  occasional  increase  of  strength,  furnished  chiefly  by  women  occupied  in  ordinary  times 
in  their  domestic  work. 

Legislation  relative  to  women's  work  in  factories  ought  to  be  like  that  for  children ; 
ue.y  the  reduction  of  the  duration  of  the  day's  work^  the  absolute  prohibitum  of  night  work^ 
aud  the  complete  interdiction  of  certain  industries. 

A  reduction  of  the  hours  of  work  is  necessary  for  women,  not  only  in  order  to  avoid 
excessive  fatigue,  but  chiefly  in  order  to  allow  time  for  the  discharge  of  domestic 
duties. 

.  In  accordance  with  the  English  law,  women  atad  children  should  be  freed  from  all 
work  on  Staurday  at  noon,  an  enactment  which  all  countries  would  do  well  to  copy.  In 
addition,  each  married  woman  should  have  an  extra  half-hour  at  dinner-time,  in  order  to 
prepare  it,  in  addition  to  the  time  given  to  her  husband. 

In  reducing  the  length  of  the  day's  work  for  women,  England  and  Switzerland  have 
both  outstripped  other  countries,  in  most  of  which  everything  remains  to  be  done  in  this 
matter.  Night  work  is  more  generally  prohibited  for  women,  viz.  in  England,  Switzer- 
land and  Austria.  In  France  night  work  is  only  forbidden  for  women  under  21,  and  in 
Germany  there  is  no  statute  on  the  subject. 

Special  restrictions  are  necessary  to  protect  pregnant  women,  and  women  after  confine- 
ment, as  statistical  evidence  shows  an  enormous  number  of  mis-carriages  and  still-hirtbs. 
Thus,  while  in  the  whole  of  Switzerland  there  were  3-9  still-births  to  every  100  total 
births,  the  number  among  factory  women  was  8 '2  per  cent. 

The  mortality  is  greater  among  the  infants  under  one  year  of  age  of  women  resuming 
their  work  a  short  time  after  accouchement  than  among  infants  of  other  classes  of  people. 
In  the  canton  of  Claris,  this  mortality  was  20  per  cent.  ;  since  the  law  of  1864  forbidding 
the  employment  of  women  until  six  months  after  their  accouchement,  the  mortality  of 
the  infants  of  these  women  has  not  exceeded  the  average  for  the  whole  of  Switzerland 
(Schuler). 

Too  early  work  after  confinement  produces  disorders  in  the  abdominal  region*  Certain 
industries,  such  as  the  making  of  printed  calicoes  and  cotton  weaving,  have  a  specially 
deleterious  influence  on  the  health  of  women. 

It  is  easy  to  prevent  by  enactments  the  too  early  employment  in  factories  of  women 
after  accouchement,  but  it  is  diflicult  to  provide  enactments  which  will  prevent  pregnant 
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women  from  overworking.  Pregnancy  is  only  obvious  at  an  advanced  stage.  Experience 
shows  that  women  about  to  become  mothers,  for  this  very  reason,  work  with  more  zeal 
than  before.  Switzerland  is  the  only  country  which  has  a  law  forbidding  women  to  work 
during  the  five  months  preceding  accouchement ;  and  this  law  has  been  illusory,  as  women 
conceal  the  period  of  pregnancy,  or  do  even  more  arduous  work  elsewhere  than  in  the 
fectory.  Legislation  should  confine  itself  therefore  to  forbidding  pregnant  women  to 
work  in  factories  where  the  nature  of  the  work,  either  from  poisonous  fumes  or  from 
mechanical  inconveniences,  is  such  as  to  compromise  health,  and  to  enacting  that  no 
pregnant  woman  can,  contrary  to  her  wish,  be  compelled  to  do  such  work. 

Ov^erwork  and  Exeeptions  to  the  Law  in  Foree.— in  many  industries, 

exceptional  times  occur,  in  which  overwork  is  required  from  the  workers.  To  avoid 
abuses,  special  and  precise  regulations  have  been  made. 

It  goes  without  saying,  that  such  exceptional  work  should  only  be  permitted  on  the 
strength  of  a  special  authorization,  which  in  cases  of  necessity  should  be  able  to  be  given 
by  the  nearest  authority.  If  the  extra  work  is  required  for  more  than  a  few  days,  as  for 
one  or  several  months,  the  consent  of  the  superior  authority  is  necessary. 

The  following  are  r^arded  as  sufficient  reasons  for  such  extra  work  :  accidents,  and 
disasters  produced  by  natural  causes,  the  lack  of  water,  the  fear  of  deterioration  of  articles 
(as  in  the  preparation  of  preserved  fish),  seasonal  work,  etc. 

FaetOPi6S« — The  hygiene  of  factories  necessarily  involves  that  the  plans  of  the 
buildings  should  be  first  submitted  to  the  local  Sanitary  Authority.  In  towns,  it  is  a  rule 
to  examine  all  such  buildings  as  to  solidity  and  to  provisions  against  the  spread  of 
fires. 

The  site  should  be  healthy.  The  rooms  should  be  well-lit,  and  must  therefore  be  of  a 
convenient  size.  The  windows  should  be  high,  and  reach  nearly  to  the  roof,  so  that  the 
best  light  is  admitted.  In  the  section  on  school  hygiene,  will  be  found  detailed  indica- 
tions as  to  the  lighting  of  schools,  which  are  equally  applicable  to  factories.  For  the 
latter  it  is  sometimes  difficult  to  give  precise  rules,  as  the  light  depends  much  on  the 
situation.  It  is  necessary  therefore  to  consider,  in  each  case,  whether  the  building  is  in 
an  open  position  or  in  a  narrow  street  with  high  houses,  whether  the  walls  are  white 
or  sombre  in  colour,  and  if  there  are  columns  or  machines  casting  a  shadow  on  the  place 
where  work  is  to  be  done.  Lately  the  electric  light  has  been  used  in  establishments 
where  sufficient  motor  power  for  its  production  is  available.  In  such  cases  the  light 
should  be  encased  within  ground  glass,  to  prevent  dazzling.  Even  with  other  forms  of 
light  it  may  be  necessary  to  prevent  too  bright  a  light  by  covering  the  glass  with 
whiting,  or  by  using  sky-lights,  etc.  The  corridors,  staircases  and  water-closets  should 
beUt. 

When  steam-engines  are  employed  as  a  motor  power,  workshops  are  best  wanned  by 
steam-pipes.  The  pipes  should  be  so  placed  as  to  obviate  risk  of  fire,  and  that  no  part 
b  exposed  to  excessive  radiation.  When  there  is  no  supply  of  steam,  ventilating  stoves 
or  hot-water  pipes  must  be  used.  As  to  the  proper  temperature,  some  difficulty  arises 
owing  to  the  fact  that  a  certain  temperature  is  regarded  necessary  for  special  processes. 
Thns,  in  certain  kinds  of  cotton  spinning,  a  temperature  of  24"*  or  25°  C.  is  regarded  as 
necessary,  although  in  others  18**  to  20"*  appears  sufficient  In  workshops  where  prompt 
drying  is  required,  this  is  attempted  by  raising  the  temperature,  instead  of  by  free 
ventilation. 

Owing  to  the  desire  to  economize  fuel  while  maintaining  a  sufficient  temperature,  the 
air  in  workshops  often  becomes  intolerably  impure.  Regulations  as  to  ventilation  there- 
fore are  indispensible. 

When,  however,  one  is  required  to  determine  the  minimum  space  and  hourly  quantity 
of  air  which  should  be  allowed  for  each  worker,  there  are  certain  difficulties.  The  air  in 
factories  is  not  only  vitiated  by  respiration  and  combustion,  but  also  by  exhalations  from 
the  materials  used,  by  the  dust  and  moisture  of  the  floors,  walls  and  roofs,  by  the  odour 
trf  dirty  clothing,  etc  These  conditions  vary  greatly  in  different  industries ;  it  ought 
therefore  to  be  the  duty  of  Sanitary  Authorities  or  their  inspectors  to  regulate  each  case  on 
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its  own  merits.  It  i»,  however,  desirable  to  fix  a  minimum  of  400  cubic  feet  of  air  for 
each  person,  which  should  be  renewed  at  least  four  times  an  hour.  When  there  is 
much  dust  or  injurious  vapours,  the  air  should  be  renewed  at  least  six  times  ao 
hour. 

In  the  industries  in  which  manual  labour  is  employed,  vitiation  of  the  air  is  mach 
more  frequent  than  when  machinery  is  in  use,  as  the  latter  takes  up  a  large  share  of  the 
available  space. 

To  control  the  quality  of  the  air  respired,  factory  inspectors  should  frequently  detemitiie 
by  simple  and  easily  applied  methods,  the  quantity  of  carbonic  acid  in  it.  Dr.  Schulei, 
one  of  the  most  distinguished  inspectors  of  Switzerland,  remarks  that  these  analyses 
frequently  give  results  not  in  accord  with  the  impression  furnished  by  the  sense  of  smell, 
and  that  one  is  most  easily  deceived  when  the  temperature  is  high. 

Schuler  has  found  the  following  quantity  of  carbonic  acid  in  10,000  parts  of  air  :— 
In  the  rooms  where  one  presses  the  stuffs    .     .       4'7-  6*3  mean    5*5 

„      calico-printing  rooms 4*0-12*6    ,,        8*0 

,,      cotton-spinning  rooms 5*4-14*8     ,,        9*0 

,,      combing  rooms 5 '4-14*8     ,,        9*5 

,,      weaving  rooms 7'4-i7"6     ,,      15*0 

„      cotton-bleaching  rooms 12*6-22*0    ,,       17*0 

„      stocking  factories 8*0-28*4    „      17*5 

,,      knitted  vest  factories 8 -0-28 '4    ,,      17*6 

,,      tobacco  works 30*0-44*0    „      39*0 

Ventilation  by  the  windows  being  the  simplest  and  most  efficacious,  especially  in  warm 
weather,  all  windows  in  a  factory  should  be  made  to  open.  The  upper  panes  should  be 
made  to  open  inwards,  so  that  air  may  be  admitted  even  in  cold  weather.  As  ventilation 
should  be  uninterrupted  at  all  seasons,  there  should  be  special  means  for  enlry  and  oatlct 
of  air.  In  building  a  workshop  it  is  desirable  to  have  tubes  in  the  walls.  If  necessary, 
mechanical  means  must  also  be  employed  to  obtain  the  ventilation  required.  The 
r^ulation  of  the  ventilation  should  not  be  left  to  the  workmen  themselves,  for  experience 
has  shown,  that  owing  to  deep-rooted  prejudices,  they  are  the  enemies  of  all  ventilation. 
Being  obliged  by  the  smallness  of  their  means  to  economize  fuel  in  their  own  dwellings, 
they  do  not  appreciate  the  necessity  for  pure  air,  and  they  have  a  morbid  fear  of  chills. 

In  consequence  of  their  debilitated  and  anaemic  condition,  they  are  very  sensitive  to 
changes  of  temperature.  For  this  reason  ventilation  should  be  organized  so  as  to  avoid 
draughts ;  this  can  be  managed  by  warming  the  air  befoVe  it  enters  the  rooms.  This 
method  is  no  more  costly  than  heating  the  air  already  in  the  rooms. 

The  degree  of  humidity  of  the  air  is  also  important  in  relation  to  health.  In  houses, 
the  relative  humidity  is  usually  60  to  75  per  cent  ;  it  maybe  less  than  this  in  cot- 
ton and  other  factories,  where  the  material  is  very  absorptive  of  moisture.  Very  hot 
air  is  usually  extremely  dry,  and  consequently  disagreeable  if  not  actually  injurious. 
The  better  a  place  is  ventilated,  the  nearer  its  humidity  approaches  that  of  the  external 
air. 

The  maintenance  of  cleanliness  in  the  work-rooms  plays  an  important  sanitary  role.  It 
is,  however,  often  neglected.  The  ease  with  which  this  condition  can  be  fulfilled  de- 
pends much  on  materiab  of  construction.  Greasy  matters  and  tUbris  adhere  to  the 
floor  or  moisture  percolates,  and  for  this  reason  floors  of  asphalte  or  cement,  which  are 
impermeable  are  the  best. 

The  walls  should,  preferably,  be  lime-washed  or  painted  in  oiL  In  the  first  case  they 
should  be  white-washed  at  least  once  a  year ;  in  the  second  case  washing  with  soap 
and  water  suffices.  An  exception  to  this  rule  may  be  made  in  favour  of  certain 
industries. 

The  machinery  should  also  be  kept  in  good  condition  and  free  from  oil  and  grease. 

It  is  necessary  also  to  see  that  the  closets  are  kept  in  a  sanitary  condition.  Earth 
closets  should  be  employed  where  water-closets  are  not  available.  Sometimes  a  \if 
product  of  the  manufacture  may  be  employed  for  mixing  with  the  excreta. 


LONDON.  173 

Hygienic  Dlffleulties  due  to  the  Nature  of  the  Woi^  in  Factories.— 

In  addition  to  the  drawbacks  to  work  in  factories  already  mentioned,  in  certain  industries 
dangers  arise  from  the  unhealthy  products  of  the  work  itself. 

These  products  may  be  inoflfensive  in  themselves,  as  dust  and  powders ;  or  they  may 
be  infectious  substances  carried  by  dust ;  or  poisonous  chemical  products. 

It  has  been  known  for  many  years  that  inert  powders  may  cause  disease  in  a  mediate 
manner ;  the  mucous  membrane,  especially  of  the  respiratory  tract,  being  irritated  and 
abraded,  thus  allowing  the  entry  of  pathogenic  microbes  into  the  body.  Phthisis  is 
common  among  the  workmen  in  dusty  factories ;  the  harder  and  sharper  the  dust,  the 
greater  the  danger. 

Experience  has  shown  that  dust  from  organic  matters  is  more  injurious  than  that  of 
inoi^anic  substances.  Organic  powders  are  classed  in  the  following  order  of  nocuiiy  : 
starch,  sugar,  wood,  bone,  horn. 

The  action  of  dust  is  increased  by  more  rapid  currents  of  air,  which  apparently  indi- 
cates that  the  irritation  and  lesion  of  the  mucous  membrane  are  the  chief  cause  of  the 
injurious  effects  produced.  It  is  also  evident  that  the  greater  the  amount  of  dust  in  the 
air,  the  more  unhealthy  it  is. 

There  is  now  no  doubt  that  smallpox  and  anthrax  have  both  been  propagated  in 
manufactories,  the  first  by  rags  used  in  making  paper,  the  second  by  hides  and  by 
alpaca  wool.  It  is  therefore  justifiable  to  suppose  that  other  infectious  diseases  may  be 
propagated  in  the  same  way. 

In  a  large  number  of  industries,  noxious  gases  are  evolved,  but  the  amount  of  injury 
thus  produced  cannot  be  exactly  gauged.  Generally  it  is  admitted  that  when  the  air  is 
mixed  with  foreign  gases  which  irritate  the  mucous  membranes  of  the  eye,  nose,  and 
respiratory  tract ;  or  when  the  air  evolves  a  disagreeable  smell,  some  injurious  effect  is 
produced.  There  are,  however,  deleterious  gases  which  cause  no  irritation  and  have  no 
smell,  such  as  the  carbonic  oxide  freely  evolved  in  foundries. 

The  health  of  workers  is  exposed  to  even  greater  risks  in  factories  where  poisonous 
substances  are  employed  or  manufactured,  and  the  most  rigorous  precautions  are  required 
to  minimize  this  risk. 

To  protect  workers  against  dust,  a  large  number  of  respirators,  masks,  spectacles,  etc., 
have  been  invented  ;  but  experience  shows  that  the  law  is  powerless  to  make  the  work- 
men wear  them,  because  they  cause  some  inconvenience  and  more  or  less  impede  work. 
Arrangements  for  the  aspiration  of  air  from  each  room  are  more  practical,  as  they  im- 
mediately draw  off  the  dust  which  is  formed.  The  use  of  wet  processes  instead  of  dry, 
has  also  in  many  industries  done  away  with  the  objectionable  dust. 

In  all  these  industries,  it  is  important  to  allow  an  abundant  cubic  space  for  each  work- 
man, and  to  ventilate  the  room  with  great  care.    All  crude  materials  open  to  suspicion 
should  be  disinfected,  to  prevent  their  directly  spreading  disease.    For  rags,  wool,  etc. 
the  most  efficacious  method  is  the  employment  of  super-heated  steam. 

Noxious  gases  should  be  either  neutralized  or  expelled. 

The  £oictories  in  which  poisons  are  employed  should  satisfy  all  hygienic  requirements  as 
to  their  construction,  ventilation,  and  special  precautionary  measures,  as  well  as  be 
subject  to  a  rigorous  surveillance.  It  is  important  also  that  in  such  industries  the  day's 
work  should  be  curtailed.  If  the  employment  of  poisonous  substances  necessarily 
involves  dangers,  their  use  should,  if  practicable,  be  prohibited.  Denmark  and  Finland, 
among  other  countries,  have  shown  that  this  can  be  done  by  forbidding  the  use  of 
yellow  phosphorus  for  making  matches ;  and  in  several  countries  the  use  of  arsenic  in 
industries  is  similarly  forbidden. 

In  Switzerland  the  law  on  factories  contains  a  very  practical  regulation,  which  ought  to 
be  adopted  in  all  countries.  This  regulation  requires  that  in  all  establishments  in  which 
the  life  and  health  of  workpeople  incur  danger,  the  hours  of  labour  shall  be  reduced 
sufficiently  to  enable  the  necessary  prepautionary  measures  to  be  taken.  Excellent  results 
have  accrued  from  this  regulation. 

In  the  event  of  imminent  danger,  as  from  an  explosion,  all  work  ought  to  be  able  to  be 
suspended  until  the  danger  has  disappeared. 
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AeeidentS  Caused  by  Work  in  Faetorles.— The  accidents  threatening  factory 
workers  are  generally  of  less  importance  than  the  dangers  to  health  and  life  arising  ftom 
the  nature  of  the  work  itself.  The  former,  however,  are  sudden,  unforeseen,  and  cause 
great  alarm ;  while  the  latter  act  slowly  and  furtively,  gradually  destroying  the  vital 
powers,  but  escape  attention. 

The  most  serious  accidents  in  factories  are  those  caused  by  boiler  explosions  ;  and  for 
this  reason  special  enactments  have  been  made  on  this  subject.  The  most  practical  is  to 
insist  on  the  supervision  of  special  engineers. 

The  most  frequent  accidents  to  workers  are  from  machinery  in  motion.  All  parts  of 
machines  presenting  danger  should  be  protected. .  When  difference  of  opinion  arises  oa 
this  point,  the  English  law  gives  the  manufacturers  the  right  to  submit  the  question  at 
issue  to  the  arbitration  of  three  persons. 

The  placing  of  too  many  machines  in  a  single  room  should  also  be  forbidden ;  they 
ought  not  to  be  too  near  each  other,  and  there  should  be  suflicient  space  between  them 
to  allow  the  workers  a  convenient  passage. 

For  this  reason,  when  a  new  factory  is  about  to  be  built,  the  plan  should  indicate  the 
position  of  each  machine  in  relation  to  others. 

In  some  industries  rules  for  the  dress  of  workers  are  necessary,  to  prevent  their  being 
caught  in  machinery,  or  burnt,  or  impregnated  with  noxious  matters,  etc. 

As  workpeople  often  show  repugnance  to  complying  with  r^;ulations  of  this  kind, 
their  importance,  and  the  dangers  to  which  negligence  exposes  them,  must  be  explained. 
It  is  desirable  that  the  means  adopted  should  be  as  far  as  practicable  so  organised  that 
their  use  does  not  depend  on  the  personal  will  of  the  workpeople. 

It  is  important  that  any  infraction  of  regulations  should  be  punishable,  and  that  active 
supervision  should  be  exercised  by  overseers. 

Food,  Method  of  Life,  and  Dweliings  of  Workpeople.— Meals  in  the 

workshop  should  be  forbidden.  This  would  be  a  direct  source  of  danger  in  certain 
industries,  especially  in  whitelead  and  match  manufactories.  In  other  cases  the  air  is 
more  or  less  impure  and  loaded  with  foreign  matters. 

Where  workpeople  take  their  meals  on  the  same  premises  as  the  factory,  special  dining- 
rooms  should  be  provided.  It  is  also  desirable  in  the  interests  of  health  that  provision 
should  be  made  for  heating  the  food,  which  can  be  done  at  a  very  small  cost  in  factories 
where  steam  is  employed. 

The  food  of  workpeople  in  factories  is  usually  bad.  This  arises  less  from  insufficiency 
of  means  than  from  scanty  time  for  cooking  and  ignorance  of  methods  of  cooking.  In 
several  districts  boarding-houses  in  common  have  been  established,  but  the  workpeople 
have  not  continued  to  use  them,  although  the  food  there  provided  is  better  and  more 
substantial  than  what  they  prepare  themselves. 

The  provision  of  improved  food  and  methods  of  cooking  would  benefit  masters  as  well 
as  workpeople,  by  the  encouragement  of  robust  health.  To  enable  workpeople  to  obtain 
milk  and  cheese  at  cheap  rates  is  to  contribute  materially  to  their  health.  Good  water  is 
essential.  Spirits  of  all  kinds  or  even  beer,  as  well  as  smoking  during  the  hours  of  work, 
should  be  prohibited. 

Each  factory  should  possess  lavatories  and  a  dressing-room  in  which  clothing  may  be 
freed  from  dust  and  offensive  emanations. 

Workpeople  should  be  strictly  forbidden  to  pass  the  night  in  the  factory  or  workshop. 

When  workpeople  are  lodged  by  the  master,  factory  inspectors  should  exercise  a  strict 
supervision.  Each  workman  should  have  a  bed  to  himself  with  at  least  400  cubic  feet 
of  space,  of  which  38  square  feet  is  floor  space.  The  ventilation  should  be  such  that  the 
air  is  renewed  at  least  three  times  an  hour.  (For  further  particulars  as  to  workmen's 
dwellings  see  p.  166  ^  seq,^ 

The  master  should  exercise  some  supervision  over  the  morals  of  minors  without  parents 
who  work  under  hioL  A  register  should  be  kept  of  these,  noting  their  name  and  age, 
dwelling,  and  the  names  of  the  persons  who  have  charge  of  them.  This  r^;ister  should 
l>e  checked  each  month,  and  shown  to  the  factory  inspector.     Every  change  of  address 
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should  be  at  once  noted.  The  masters  should  also  encourage  the  formation  of  kinder- 
gartens and  schools  for  young  children,  to  diminish  the  strain  of  their  care  upon  the 
parents. 

The  formation  of  sick-clubs  should  be  obligatory.  A  doctor  should  be  connected  with 
each  factory,  whose  duty  it  is  to  enter  in  a  journal  all  cases  of  disease  and  detect  any 
connection  between  the  disease  and  the  occupation  of  the  patient  He  should  present 
an  annual  statistical  report  to  the  factory  inspectpr. 

Inspection  of  Factories. — Experience  has  shown  that  laws  as  to  factories,  how- 
ever complete  they  may  be,  remain  without  effect  unless  their  execution  is  supervised  by 
an  inspector.  At  first,  before  all  the  circumstances  requiring  consideration  were  taken 
count  of,  it  was  thought  that  the  best  inspectors  would  be  those  of  the  same  trade,  who 
would  be  able  practically  to  suggest  the  best  means  against  accidents.  But  when  it  was 
realized  that  accidents  are  very  insignificant  as  compared  with  the  dangers  arising  from 
chronic  diseases  due  to  the  occupation,  and  that  these  could  only  be  appreciated  and 
com  batted  by  a  doctor,  it  became  evident  that  such  inspectors  should  possess  medical 
knowledge. 

The  progress  of  sanitary  science  has  produced  a  special  class  of  medical  hygienists, 
and  these  alone  are  competent  to  direct  and  supervise  successfully  the  hygiene  of  factories. 
They  have  made  hygiene  a  science,  and  shown  the  evil  conditions  which  must  be  re- 
moved from  factories,  schools,  etc.,  in  order  not  to  compromise  the  health  of  those  engaged 
in  them.  It  cannot  therefore  be  denied  that  the  functions  of  a  factory  inspector  can  only 
be  properly  discharged  by  a  person  having  medical  knowledge. 

The  carrying  out  of  the  measures  suggested  by  the  medical  hygienist  must  be  left  to 
the  manufacturer.  The  medical  ii:)3pector's  duty  is  confined  to  watching  whether  the 
measures  adopted  have  the  desired  result. 

In  countries  where  there  are  factory  inspectors  each  has  his  special  district.  Where, 
however,  the  inspection  is  completely  decentralized,  there  is  no  uniformity  in  the 
measures  required  nor  in  the  results  obtained.  It  is  necessary  therefore  that  there  should 
be  a  superior  authority  which  would  see  that  the  action  taken  was  uniform,  and  would 
collate  the  local  reports,  and  report  to  the  Government  the  results  obtained.  It  would 
also  submit  to  the  inspectors  important  questions  which  they  are  required  to  study  and 
settle.     Valuable  experience  would  thus  be  focussed,  and  made  the  best  use  of. 

The  centralization  of  factory  inspection  has  already  been  organized  in  England  and 
Austria,  and  here  industrial  hygiene  has  made  immense  progress.  In  Germany  and 
Switzerland  the  question  is  left  entirely  in  the  hands  of  individual  inspectors.  The  con- 
sequence in  Germany  is  complaints  and  resistance  on  the  part  of  manufacturers  and  no 
progress.  In  Switzerland  the  faults  of  this  system  are  less  felt,  as  each  canton  has  its 
own  special  inspection,  and  the  inspectors  often  meet ;  and  in  addition  they  have,  in  one 
of  the  members  of  the  federal  government,  a  sort  of  chief  to  whom  they  can  appeal. 

It  is  not  easy  to  state  what  ought  to  be  the  extent  of  an  inspector's  district.  To  clear 
up  certain  questions,  the  inspectors  are  obliged  to  make  detailed  studies  occupying  much 
time;  while,  on  the  other  hand,  comparisons  ought  to  be  able  to  be  made  with  a  suffi- 
cient number  of  factories.  The  inspection  of  factories  should  not  be  confined  to  a 
control  of  the  execution  of  legal  requirements,  but  should  also  embrace  a  study  of  any 
possible  ameliorations.  The  first  of  these  duties  might  be  fulfilled  by  a  conscientious 
and  capable  man  belonging  to  almost  any  class  of  society ;  the  second  can  only  be  carried 
out  by  competent  medical  hygienists. 

There  are  many  ways  of  arriving  at  the  desired  object.  Each  country  would  doubt- 
less do  best  to  take  as  a  basis  for  its  efforts  the  order  of  things  already  existing.  New 
institutions  require  a  certain  length  of  time  to  be  understood,  and  in  the  meantime  the 
desired  results  cannot  be  obtained. 

As  the  best  laws  are  only  of  real  utility  if  those  they  concern  recognise  their  value, 
general  hygiene  and  the  hygiene  of  factories  ought  to  form  a  subject  of  instruction  in  all 
industrial  schools. 

One  might  have  considered  under  the  head  of  industrial  hygiene  the  protection  of  the 
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neighlx>uring  population  against  any  evil  effect  exercised  by  a  given  manu&ctare.  Al- 
though this  is  not  the  place  to  consider  this  point,  it  is  a  very  important  one,  and  the 
goveraments  of  various  tountries  have  given  it  considerable  attention.  The  general 
principle  relating  to  such  establishments  is  that  they  should  be  placed  as  far  as  possible 
from  dwelling'houses  fully  exposed  to  the  air,  and  that  all  precautions  should  be  taken 
against  the  escape  of  noxious  or  offensive  emanations. 

Sanitary  Provisions  as  to  Industries.— The  Factory  and  Work- 
shop Act,  1878,  and  the  amending  Acts  of  1878  and  1891,  mentioned  at 
pages  44-46,  are  applicable  to  London.  The  following  additional  details 
on  industrial  hygiene  may  be  given. 

The  English  law  classifies  industrial  establishments  as  follows :  textile 
factories,  non-textile  factories',  workshops,  workshops  in  which  children 
and  young  women  are  not  employed,  and  domestic  workshops. 

Factories  are  establishments  in  which  steam-engines  or  other  mechanical 
powers  are  employed.  In  addition  certain  workshops,  even  when  no 
mechanical  powers  are  employed,  are  considered  as  factories ;  e.g.^  print- 
ing establishments,  laundries,  dye-houses,  potteries,  manufactories  of 
matches,  tobacco,  book-binding,  etc. 

The  regulations  as  to  textile  establishments  are  the  most  rigorous,  be- 
cause a  large  proportion  of  their  workpeople  are  children  and  women. 

The  hygienic  requirements  for  workshops  are  the  same  as  for  factories, 
but  certain  regulations  in  force  for  the  latter  are  not  obligatory  for  the 
former,  unless  made  so  by  the  Secretary  of  State. 

The  ventilation  of  factories,  like  that  of  hospitals,  is  remarkable  for  its 
simplicity,  windows  being  the  chief  means  used.  Contrivances  are  in  use 
for  preventing  cold  currents  of  air.  One  of  the  simplest  of  these  is  Hincfces 
Bird's  ventilator^  consisting  of  a  block  of  wood  placed  under  the  lower 
sash,  thus  admitting  air  between  the  two  sashes.  English  windows  do  not 
ordinarily  open  like  those  on  the  continent  inwards  and  outwards,  but 
from  the  top  and  bottom.  When  the  window  is  shut,  the  frames  of  tbe 
two  sashes  join  exactly,  while  there  is  a  space  between  them  when  the 
window  is  open. 

As  a  means  of  exit  for  foul  air  the  chimney  is  chiefly  relied  upon ;  but  as 
the  warm  impure  air  escapes  from  this  with  difficulty  near  the  floor-level, 
openings  into  the  chimney  near  the  ceiling  have  been  arranged.  To  pre- 
vent the  entry  of  smoke  into  the  room,  these  are  provided  with  movable 
flaps,  shut  by  a  descending  current  of  air. 

The  chimney  flue  when  thus  employed  for  ventilation  should  not  be 
much  narrower  than  at  the  fireplace,  otherwise  the  chimney  would  smoka 

Special  shafts  for  foul  air  are  also  employed,  and  the  ventilators  of 
which  mention  has  been  made  pages  99-105. 

In  accordance  with  the  Factory  Acts  (pp.  44-66)  no  child  under  sixteen 
years  should  be  employed  in  a  factory  without  a  medical  certificate  of 
good  health.  For  this  purpose  the  whole  country  is  divided  into  districts, 
which  are  allocated  to  special  certifying  surgeons. 

One  of  the  doctors  practising  in  a  given  district  is  generally  charged 
with  these  duties  by  the  chief  inspector  of  factories. 
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Every  person  under  eighteen  years  of  age  wishing  to  be  employed  in  a 
factory  should  possess  a  certificate  of  age ;  he  is  examined  by  the  factory 
surgeon,  and  if  approved  his  name  is  inscribed  in  the  register  of  young 
persons,  to  which  the  factory  inspector  has  access  at  his  visits. 

The  certificate  of  the  surgeon  is  paid  for  by  the  manufacturer  at  a  fixed 
rate. 

As  to  the  space  reserved  for  each  worker  in  an  industrial  establishment! 
there  is  no  general  rule  in  the  English  law.  The  inspectors  regulate  this 
according  to  the  local  conditions  and  th'e  kind  of  industry.  The  inspec- 
tors' instructions  sometimes  contain  a  clause  that  the  minimum  space  for 
each  day-worker  should  be  250  cubic  feet,  for  each  night-worker  400 
cubic  feet  Three  gas-burners  should  be  considered  as  equivalent  to  one 
person. 

Measures  aguinst  Accidents.— According  to  the  degree  of  danger 
presented  by  machines,  the  English  have  practically  classified  them  as 
mill-gearing  and  machinery.  Mill-gearing  includes  every  vertical,  inclined, 
or  horizontal  axis,  every  wheel,  or  pulley  arrangement  to  which  the  force  of 
the  machine  is  transmitted  to  put  in  movement  another  machine  of  the 
factory.  All  these  parts  should  be  protected  during  work,  as  should  also 
every  leather  strap  situated  where  persons  have  to  pass,  every  beam  in 
direct  connection  with  the  mechanical  power,  every  part  of  the  steam- 
engine  or  water-wheel,  etc. 

Machinery  is  supposed  to  include  every  machine  or  part  of  a  machine 
not  included  in  the  name  of  mill-gearing.  Machinery  needs  to  be  pro- 
tected only  when  the  factory  inspector  requires  it,  and  if  any  difference 
of  opinion  arises  an  arbitrator  may  be  appointed  to  decide.  The  same 
applies  to  coppers  full  of  boiling  water  or  molten  metal,  placed  where 
children  may  come  near  them. 

There  are  also  regulations  for  protecting  against  whetstones  put  in 
motion  by  mechanical  power.  Children  are  forbidden  to  cleanse  machinery 
in  motion,  while  women  and  young  persons  are  forbidden  to  cleanse 
mill-gearing.  It  is  forbidden  equally  to  children,  women,  and  young 
persons  to  work  between  the  fixed  and  traversing  part  of  any  self-acting 
machine  while  the  machine  is  in  motion  by  the  action  of  mechanical 
power. 

When  a  worker  in  a  factory  or  workshop  has  been  injured  by  a  machine 
put  in  motion  by  mechanical  power,  or  has  been  scalded  by  a  copper  con- 
taining boiling  fluid,  to  an  extent  which  prevents  his  working  for  forty-eight 
hours,  the  master  is  bound  to  give  written  information  of  the  fact  to  the 
factory  inspector.  He  should  also  report  without  delay  to  the  factory 
surgeon,  whose  duty  it  is  to  report  within  twenty-four  hours  as  to  the 
circumstances  connected  with  the  accident.  The  surgeon's  fee  for  this 
report  is  paid  by  the  State.  This  system  has  been  found  to  work  well  in 
practice,  as  it  brings  to  the  knowledge  of  the  administration  a  large  num- 
ber of  facts  as  to  the  most  frequent  accidents  and  their  causes. 

The  measures  taken  under  this  head  have  during  the  four  years  1883-87 
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reduced  the  number  of  accidents  in  English  factories  from  10,000  to  6,000 
(Whymper).  The  same  system  serves  as  a  check  to  ensure  the  activity  of 
the  district  inspectors. 

School  Instruction  of  Children  Employed  in  Factories.— The 

following  regulations  are  in  force  as  to  the  instruction  of  children  employed 
in  factories  : — 

Children  are  not  allowed  to  go  to  work  until  they  have  passed  certain 
elementary  standards  of  examination. 

Children  working  during  half  of  each  day  (p.  44)  should  in  the  other 
half  day  attend  school,  with  the  exception  of  Saturday,  which  is  free.  The 
hours  of  school  and  of  work  should  alternate  weekly. 

Children  working  in  the  factory  the  whole  day  every  other  day  should 
attend  the  school  on  alternate  days,  but  not  on  Saturdays.  Tlie  days  of 
school  and  of  work  should  be  changed  each  week. 

The  instruction  of  children  is  chiefly  under  the  control  of  School  Boards, 
who  are  under  the  general  direction  of  the  Government  Education  De- 
partment. The  latter  prescribes  the  course  of  instruction  for  the  children. 
The  system  of  half-day  schooling  has  been  found  to  answer  better  than 
that  of  alternate  days  schooling,  unless  in  exceptional  cases,  when  the  dis- 
tance from  school  is  great. 

Inspection  of  Factories. — When  the  inspection  of  factories  in 
England  was  started  in  1833,  four  chief  inspectors  and  eight  assistant 
inspectors  were  employed.  As  the  result  of  years'  experience,  the  number 
of  the  first  has  been  reduced,  while  the  number  and  the  grades  of  the  latter 
have  been  increased. 

The  inspection  of  factories  in  England  is  now  administered  by  a  chief 
inspector,  5  superintending  inspectors,  50  inspectors,  and  10  junior  in- 
spectors. 

The  chief  inspector  is  responsible  for  all  inspections  made  and  the 
carrying  out  of  the  Factory  Acts  throughout  England.  He  resides  in 
London,  and  is  under  the  Secretary  of  State,  to  whom  he  should  report  on 
the  details  of  his  department  His  offices  are  at  the  Home  Office  in 
Whitehall,  where  he  has  a  large  staff  of  clerks. 

The  superintending  inspectors  are  under  the  chief  inspector,  and  control 
the  inspectors.  They  each  reside  in  their  own  district,  and  receive  weekly 
reports  from  the  inspectors,  forwarding  them  with  their  own  special  report 
to  the  chief  inspector.  The  superintending  inspectors  visit  the  factories 
and  factory  schools  in  their  district,  either  alone  or  accompanied  by  the 
local  inspectors.  In  all  grave  matters  they  must  act  under  the  instruction 
of  the  chief  inspector. 

The  inspectors  are  under  the  immediate  control  of  the  superintending 
inspectors.  They  should  employ  five  days  weekly  in  the  inspection  of 
factories  and  the  sixth  in  correspondence.  Each  week  they  forward  a 
detailed  report  of  their  work  to  the  superintending  inspector.  Under  the 
order  of  the  latter,  it  is  their  duty  also  to  take  proceedings  for  breach  of 
the  Factory  Acts.     If  the  inspector  has  under  him  an  assistant-inspector, 
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he  arranges  his  work,  receiving  and  fon^'arding  his  reports  to  the  super- 
intendent. 

R6sum6  of  School  Hygiene. — The  hygiene  of  schools  is  both  public  and  private. 
Public  hygiene  comprises : — 

1.  The  locality,  construction,  ventilation,  heating,  lighting,  cleansing,  water-closet 
arrangements,  furniture  and  teaching  materials  of  the  school. 

2.  The  hours  for  class-work,  for  rest,  for  food,  and  for  exercise. 

3.  Measures  for  preventing  the  development  of  infectious  diseases  and  other  disorders 
of  health. 

Private  hygiene  comprises  the  supervision  of  the  state  of  health  of  each  pupil  and  tlie 
amount  of  work  that  he  can  bear. 

There  are  few  countries  in  which  the  hygiene  of  schools  is  regulated  throughout  by  the 
law,  much  being  still  required  in  this  respect. 

The  Site  and  Construction  of  the  School.— The  site  should  be  open,  dry, 

and  somewhat  elevated  ;  it  should  not  be  near  stagnant  water,  hospitals,  cemeteries, 
factories,  or  too  frequented  streets  ;  it  should  have  an  open  playground  for  play,  etc 

The  class-rooms  should  form  a  rectangle  with  a  minimum  floor  space  of  12  square  feet 
per  pupil.  The  height  should  not  be  less  than  12  feet.  The  most  convenient  shape  of 
room  is  with  the  width  and  length  in  the  proportion  of  3  to  5.  Each  pupil  should  have 
170  to  200  cubic  feet  of  space  with  continuous  ventilation. 

The  windows  should  be  so  arranged  that  each  part  receives  abundant  day- light.  The 
interval  between  windows  should  be  as  small  as  possible.  The  total  superficies  of  the 
windows  should  be  at  least  \  to  J  of  that  of  the  floor.  They  should  be  rectangular  or 
slightly  curved  ;  the  bottom  should  be  4  feet  above  the  floor,  and  reach  to  6  inches  from 
the  ceiling ;  they  should  as  a  rule  only  be  placed  on  one  of  the  long  sides  of  the  room. 
The  upper  squares  should  open  inwards. 

Each  room  should  have  if  possible  a  separate  entrance.  The  ceiling  should  be  even 
and  white.     Cornices  are  objectionable,  as  they  allow  the  collection  of  dust. 

The  walls  should  be  wainscoted  to  a  height  of  4  feet,  and  painted  of  a  bright  colour. 
The  floor  should  be  of  hard  and  waxed  parquet,  or  of  close-knit  boards  stained  and 
varnished.     The  doors  should  preferably  be  single,  3  feet  wide. 

If  there  are  several  storeys,  the  stairs  should  be  straight.  After  each  stage  of  13  to  16 
steps,  there  should  be  a  landing.  The  staircase  should  be  from  5  to  6}  feet  wide  ;  the 
height  of  the  steps  should  not  exceed  6  inches  and  their  width  12  to  16  inches. 

It  is  necessary  to  be  able  to  heat  and  ventilate  each  room  separately ;  separate  is 
therefore  better  than  central  heating.     The  simpler  the  arrangements,  the  better. 

To  prevent  the  introduction  of  infectious  disease,  no  room  in  a  building  used  as  a 
school  should  be  inhabited. 

Water-closets  or  earth-closets  are  the  best  arrangements  for  excreta.  The  pail  system 
may  be  employed  with  strict  supervision.  In  boys'  schools  one  closet  is  required  for 
each  class  ;  in  girls'  schools,  two.  Boys'  schools  should  also  be  provided  with  urinals. 
The  closet  seats  should  be  12  to  16  inches  high,  the  openings  oblong,  measuring  8  by  6 
inches  and  4  inches  from  the  front  edge  of  the  seat.  The  closets  are  separated  by  par- 
titions reaching  from  floor  to  ceiling.     The  doors  should  open  outwards. 

The  ground  should  be  impermeable,  and  all  wood-work  painted  or  varnished.  The 
closets  should  be  so  placed  and  ventilated  that  no  smell  is  perceived  in  the  playground. 

School  FUFniture. — Since  school  hygiene  has  been  studied,  a  large  amount  of 
school  furniture  has  been  manufactured  ;  steady  improvements  have  been  made,  the  object 
being  to  prevent  bodily  deformities,  and  to  arrest  the  progress  of  myopia,  the  results  of 
fatiguing  work.  The  principal  points  about  the  construction  of  this  furniture  are  as  follows. 
They  should  be  made  in  at  least  three  diflferent  sizes ;  the  pupils  being  placed  not  in 
accordance  with  their  knowledge,  but  their  size.  The  seats  should  be  so  placed  that  the 
pupil  can  write  with  comfort.  They  should  be  from  9  to  1 1  feet  wide  ;  the  height  from 
the  floor  being  about  f  of  the  length  of  the  body,  i.^.  from  12  to  18  iiiches,  and'such  that 
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the  thighs  and  legs  form  ahnost  a  right  angle  when  the  feet  rest  on  the  ground.    They 
should  also  be  provided  with  a  back-rest. 

The  desk  should  have  a  width  of  15  to  18  inches,  and  an  inclination  of  \\  to  2  inches. 
The  space  on  the  seat  for  each  pupil  should  be  from  20  to  24  inches. 

The  height  of  the  pupil  above  the  seat  is  generally  J  of  the  length  of  the  body,  or  more 
exactly  ^  of  the  length  plus  2*4  inches. 

The  seat  and  desk  should  be  fixed  to  each  other.  The  distance  between  the  front  of 
the  seat  and  the  edge  of  the  desk  is  ordinarily  nil.  Some  think  it  advantageous  that  the 
distance  should  be  a  negative  quantity,  1.^.,  that  the  edge  of  the  desk  should  overlap  the 
seat  to  the  extent  of  I  '2  to  2*4  inches ;  in  the  last  case  the  seat  or  the  top  of  the  desk 
should  be  movable  to  permit  the  pupil  to  remain  upright.  This  method  has  not  been 
found  to  work  very  well. 

Even  when  the  distance  is  o  there  is  slight  inconvenience  ;  the  majority  prefer  a  posi- 
tive distance,  which  should  however  be  as  small  as  possible,  as  otherwise  the  position  of 
the  body  is  too  much  inclined  forwards. 

Desks  with  seats  for  only  two  scholars  are  considered  the  best.  In  placing  seats  and 
desks,  a  space  of  10  inches  between  the  rows  and  a  distance  of  at  least  24  inches  from 
the  wall  should  be  left. 

The  Llgrhtingr  of  Schools. — An  important  part  of  school  hygiene  consists  in  the 
prevention  of  myopia.  This  is  particularly  prejudicial  to  the  poor,  who  have  difficulty 
in  procuring  suitable  glasses,  and  who  are  cut  off  from  certain  kinds  of  work  by  the  use 
of  glasses.  Since  instruction  has  become  obligatory,  this  aspect  of  school  hygiene  has 
demanded  increased  attention. 

Advanced  myopia  may  produce,  in  later  years,  serious  troubles,  such  as  disorder  of  the 
lens,  inflammation  of  the  retina,  etc.,  indicating  the  necessity  for  the  prevention  of  myopia 
during  school  life. 

Myopia  may  be  hereditary,  i.e.  the  offspring  of  myopic  parents  are  more  likely  to  con- 
tract it  than  others.  But  experience  has  shown  that  in  a  great  number  of  cases,  children 
of  normal  vision,  bom  of  parents  who  also  had  normal  vision,  become  myopic  during 
school  life.  There  is  now  no  reasonable  ground  for  doubting  that  fatigue  of  the  eyes, 
the  result  of  bad  lighting  and  protracted  attention  to  near  objects  is  one  of  the  chief 
causes  of  this  disorder  of  vision. 

The  lighting  of  the  school  plays  an  important  role.  In  speaking  of  the  school  site,  we 
have  shown  how  the  best  results  can  be  obtained. 

The  seats  should  be  so  placed  that  tlie  light  falls  from  the  left  side  ;  and  from  each  seat 
one  ought  to  be  able  to  see  the  sky. 

The  commission  of  school  hygiene  for  Paris  has  made  the  following  rule  :  if  the  eye 
is  placed  at  the  same  height  as  the  table,  the  sky  should  be  visible  from  the  upper  end 
of  the  window  towards  the  bottom  to  an  extent  of  at  least  one  foot. 

The  researches  of  Professor  Cohn  of  Breslau  have  shown  that  to  avoid  fatigue  of  the 
eyes,  the  minimum  intensity  of  light  for  lighting  each  room  should  be  equal  to  10  metres 
of  light  (a  metre  of  light  is  the  intensity  of  a  normal  light  at  the  distance  of  a  metre). 
In  daylight,  10  metres  of  light  correspond  to  an  angle  (Raumwinkel)  of  50°  square.  (The 
angle  spoken  of  is  the  angle  which  the  rays  of  light  coming  from  the  sky  through  the 
window  form  with  the  working  table.  A  degree  square  is  a  square  the  sides  of  which 
are  equal  to  a  degree.) 

Teaching  should  be  done  preferably  during  the  day.  If  artificial  lighting  is  necessaiy, 
it  should  have  an  intensity  of  at  least  10  metres  of  light  for  each  pupil.  The  flame  should 
l)e  surrounded  by  glass,  and  have  a  shade.  It  should  be  noted  in  connection  with  the 
establishment  of  lighting,  that  the  light  may  be  obstructed  by  the  heads  of  the  pupils ; 
also  that  even  the  best  lamps,  with  shades  9  inches  above  the  pupik'  heads,  do  not 
furnish  the  necessary  10  metres  of  light  at  a  distance  exceeding  20  inches  on  all  sides. 

All  lamps  should  be  so  placed  that  the  heat  and  products  of  combustion  from  them  are 
removed  and  ventilation  thus  helped  (see  p.  159).  Direct  sunlight  should  not  fall 
directly  at  any  spot,  blinds  being  provided  to  avoid  this.  M.  Cohn  proposes  ground 
glass  as  a  good  protection  against  direct  sunlight. 
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Applianees  for  Teaohlngr. — Books  should  be  printed  in  clear  and  good-iized 
type.  The  height  of  the  n  should  not  be  less  than  i  '5  millimetres,  and  the  thickness  of 
the  strokes  25  millimetres.  The  distance  between  words  should  be  at  least  2*5  mm. 
and  between  the  letters  075  mm.  The  lines  should  not  be  more  than  10  centimetres 
long. 

The  French  commission  on  schools  has  adopted  the  following  proposition  of  Dr. 
Gariel :  the  lines  of  school  books  should  not  exceed  8  centimetres  in  length,  there  should 
not  be  more  than  7  letters  on  each  centimetre,  and  the  letters  should  be  sufficiently  large 
to  be  able  to  be  read  by  a  person  of  normal  vision  at  2\  feet  distant  with  a  light  placed 
3i  feet  from  the  book.  In  general,  the  thicker  the  characters  of  the  letters  in  school 
books,  the  better.  The  type  should  be  clear  and  thick-faced,  each  stroke  of  the  letter 
and  the  space  between  two  strokes  being  visible  at  a  distance  of  3I  feet  under  an  angle 
of  one  minute. 

AnnoUtions  in  small  type  should  not  be  allowed.  The  lettering  on  maps  and  black- 
boards should  be  large  and  clear,  so  that  it  can  be  read  from  the  other  side  of  the  room 
ander  an  angle  of  a  minute.    The  surface  should  not  be  polished. 

The  paper  of  books  should  be  white  or  tinted  yellow,  of  an  even  thickness,  soft  and 
not  transparent,  not  rough  or  sticky.  The  ink  should  be  black.  The  pupil  should  not 
in  writing  hold  his  copybook  on  his  right  side,  but  just  in  front  of  the  middle  of  his  body, 
as  this  is  the  only  position  necessitating  sitting  upright.  If  the  book  is  held  to  the 
right,  the  writing  should  be  round-handed  and  not  sloped. 

No  work  should  be  allowed  in  school  necessitating  holding  the  book  at  a  less  distance 
than  12  inches. 

Hours  for  Class  Work,  Rest,  Meals,  and  Exerelse.—Children  have  an  im- 

perative  need  for  bodily  movement ;  to  sit  uninterruptedly  for  a  long  time  fatigues  both 
body  and  mind  and  may  even  cause  serious  disorders.  Too  little  exercise  during  the 
years  of  school  life  produces  a  general  disorder  of  nutrition  and  development.  The  con- 
sequences are  a  fatigued  and  relaxed  appearance,  a  pale  skin,  badly  developed  muscles, 
a  feeble  gait  and  walk  ;  in  a  word,  what  is  characterized  by  the  ex^xcsskm  jeunes  meiUards. 

Recent  legislation  as  to  schools,  in  all  countries,  has  made  efforts  to  prevent  these 
results  of  unbalanced  intellectual  work,  but  there  is  as  yet  no  complete  agreement  as  to 
these  regulations. 

The  American  proposal  known  as  the  three  eights  most  nearly  approaches  this  object, 
ue.  for  each  pupil  8  hours*  sleep,  8  hours*  work,  and  8  hours'  recreation. 

In  Germany  the  propositions  of  the  Strasburg  Commission  (Aertzliches  Gutaclues 
iiber  das  hohere  Schulwesen  Elsass  Lothringens,  Strassburg,  1882)  may  be  regarded  as 
the  best.     According  to  these,  the  home-work  for  superior  schools  should  be  reduced  : 

For  the  ninth  to  the  seventh  (inclusive),  to  six  hours  weekly ; 

For  the  sixth  to  the  fifth,  to  eight  houl-s  ; 

For  the  fourth  to  the  third, to  twelve  hours  ; 

For  the  second  to  the  first,  twelve  to  eighteen  hours. 

It  is  evident  that  with  so  little  home-work,  better  teachers  would  be  required.  For 
this  reason  in  Germany  only  teachers  are  accepted  who  have  received  special  training  for 
the  work.  The  hygiene  as  to  teaching  should  be  in  conformity  with  the  remaining  parts 
of  school  hygiene. 

Instruction  should  not  be  carried  on  during  several  successive  hours  ;  each  hour's  work 
should  be  followed  by  a  short  interval  for  recreation. 

According  to  the  experience  of  Finland,  concentration  of  the  hours  of  class-work  into 
the  first  half  of  the  day  has  been  found  less  fatiguing  to  the  general  health  of  the  pupils, 
as  well  as  to  the  eyes,  as  the  work  is  done  by  daylight. 

Four  meals  a  day  are  required  by  children ;  breakfast  before  going  to  school,  a  mid- 
day meal,  a  third  after  the  afternoon's  school,  and  an  evening  meal  an  hour  before 
bedtime; 

Gymnastics  and  r^ular  bodily  exercises  should  occupy  a  much  greater  space  in 
school  life  than  at  present.     The  exercises  carried  out  in  French  and  Swedish  schools. 
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form,  with  gymnastics,  a  very  efficient  means  of  developing  and  perfecting  the  ph]fsical 
powers.  The  exercises  should  always  lie  carried  on  in  the  open  air,  not  exposed  to  dust, 
and  should  be  done  in  small  groups,  so  that  each  may  have  a  sufficient  supply  of  fresh 
air. 

Preventive  Measures  against  IlineSS.— infectious  diseases  are  spread  with 
great  ease  by  schools,  and  legislative  measures  against  this  are  absolutely  necessary. 

The  diseases  against  which  such  measures  are  required  are  : 

1.  Smallpox,  typhus  and  remittent  fevers,  measles,  scarlet  fever,  diphtheria  and 
eliolera ; 

2.  Typhoid  fever,  contagious  inflammation  of  the  eyes,  whooping  cough,  scabies  and 
ringworm.  Any  of  these  affections  should  preclude  a  child  from  attendance  at  school, 
and  the  same  applies  in  most  cases  to  healthy  children  coming  from  an  infected  household. 
The  children  should  not  be  allowed  to  resume  school  attendance  until  the  period  of  in- 
fection has  passed.  This  should  be  at  least  six  weeks  for  smallpox  and  scarlet  fever,  and 
a  month  for  measles.  The  children  should  have  been  bathed  and  their  house  and  dothing 
disinfected  before  they  return  to  school.  Infected  children  must  not  be  conveyed  from 
one  place  to  another.  The  same  rules  should  also  apply  to  institutions.  If  a  boarder 
falls  ill  at  a  school,  the  doctor  will  decide  whether  it  is  necessary  to  shut  the  school  or 
(more  generally)  only  to  remove  the  patient  and  disinfect  the  premises. 

In  times  of  epidemics,  the  school  premises  should  be  kept  scrupulously  clean,  each 
room  well  ventilated,  and  water-closets  daily  cleaned  and  disinfected. 

The  school  should  be  closed  if  infectious  disease  has  arisen  in  consequence  of  the  in* 
sanitary  condition  of  the  school  premises,  in  order  to  enable  the  necessary  work  to  be 
done  without  danger  to  scholars. 

The  Supervision  of  School  Hygiene^— The  present  position  of  school  hygiene 
in  civilized  countries  has  not  been  secured  without  struggles  between  teachers  and  school 
managers  on  the  one  hand  and  doctors  on  the  other.  School  managers  have  not  wished 
for  the  intrusion  of  an  outside  authority  into  their  territory,  and  have  often  misinterpreted 
just  requirements.  Hygienists  have  made  a  mistake  in  drawing  a  sharp  line  between  the 
public  and  private  hygiene  of  schools. 

In  examining  the  public  hygiene  of  schools,  every  one  will  admit  that  special  doctors 
are  not  absolutely  necessary,  for  when  the  necessary  principles  are  laid  down  and  the 
initiation  has  been  taken,  the  school  teachers  may  supervise  its  application,  subject  to 
control  on  the  part  of  medical  officers  for  the  prevention  of  the  spread  of  infecdoos 
diseases  and  the  removal  of  any  insanitary  condition  of  the  school  premises. 

The  condition  of  health  of  the  individual  pupils  belongs  to  private  hygiene,  and  shoold 
not  be  included  as  a  rule  in  the  scope  of  visits  of  medical  officers  of  health  or  sanitary 
inspectors.     In  most  countries  this  is  left  to  the  responsibility  of  the  parents  of  pupils. 

It  would  appear  that  if  all  measures  relating  to  the  public  hygiene  of  schools  are 
taken,  the  state  and  the  school  authorities  have  done  all  that  can  be  required  from  them  to 
preserve  children  from  injurious  influences  in  their  school  life.  The  personal  hygiene  of 
scholars,  each  having  a  different  constitution,  hereditary  tendencies  to  certain  diseases, 
etc.,  should  be  controlled  by  the  parents  or  guardians,  except  at  boarding  schools. 

The  beneficent  measures  taken  by  the  state  and  communities  for  the  rescue  of  pauper 
and  invalid  children,  for  holiday  colonies,  etc.,  are  matters  belonging  rather  to  the  ques- 
tion of  sick  relief  than  to  school  hygiene. 

Sanitary  Regulations  as  to  Schools.— in  London  and  in  England  generally 
medical  officers  of  health  and  inspectors  of  nuisances  super\'ise  the  public  hygiene  of 
schools.  The  former  exercises  a  supervision  for  the  prevention  of  the  spread  of  infectious 
diseases  and  the  general  sanitary  conditions  of  the  school ;  while  the  latter  reports  as 
to  ventilation,  cleansing,  drainage,  etc.  Defects  are  reported  to  the  sanitary  authorities, 
and  the  necessary  notices  served  on  the  school  managers. 

By  the  Code  of  Regulations  of  the  Education  Department,  the  school  managers  are 
required  to  comply  with  any  notice  of  the  Sanitary  Authority  requiring  them  for  a  specified 
time,  with  a  view  to  preventing  the  spread  of  disease,  either  to  close  the  school  or  to 
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exdude  any  scholars  from  attendance,  subject  to  an  appeal  to  the  Department  after  com- 
plying with  the  notice. 

The  systems  of  heating  and  ventilation  used  in  schools  are  generally  similar  to  those 
in  ose  in  hospitals  and  other  large  buildings^. 

In  schools  it  is  particularly  important  that  the  floors  should  be  of  a  material  not  causing 
much  noise.  The  best  floor  for  this  purpose  used  in  London,  both  in  schools  and 
hospitals  and  other  buildings,  consists  of  blocks  of  wood,  with  asphalted  joints,  placed  on 
a  bed  of  cement  (Fig.  60). 


Fig.  60.— Floor  with  Asphaltbd  Joints. 
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General  Review. — Scotland  has  been  included  in  Great  Britain  from 
the  time  of  James  L,  the  son  of  Mary  Stuart.  Since  the  reign  of  Queen 
Anne,  Scotland  has  had  no  separate  parliament,  but  has  representatives  in 
the  House  of  Commons,  sitting  in  London.  England  and  Scotland  are, 
however,  not  yet  completely  united.  There  is  in  the  latter  great  local 
patriotism,  difficult  to  explain  to  strangers,  but  which  is  based  on  the  most 
honourable  foundation,  and  produces  an  honourable  struggle  for  the 
general  advancement  of  the  nation. 

The  enterprise  of  the  Scotch  is  such  that  there  is  an  English  proverb 
which  says  :  "  If  an  Englishman  succeeded  in  reaching  the  Arctic  Pole,  he 
would  probably  find  a  Scotchman  on  the  top." 

The  Scotch  profess  the  Protestant  religion.  The  severity  of  their  religion 
and  the  serious  character  of  the  nation  give  a  religious  aspect  to  the  whole 
country.  This  strict  observance  of  religion  in  the  daily  life  has  doubtless 
great  influence  for  good  on  the  morals  of  the  Scotch. 

As  the  manner  of  life  and  the  morals  of  a  people  have  great  importance 
from  a  hygienic  standpoint,  it  might  be  expected  that  the  death-rate  in 
Scotland  would  not  be  high.  It  only  averaged  188  per  1,000  for  the  five 
years  1886-90,  although  the  population  is  in  many  parts  dense,  and  there 
are  many  manufactures. 

The  Scotch  administration  has  remained  to  the  present  time  almost 
independent.  It  has  a  special  administration  and  Public  Health  Act. 
Nevertheless  it  cannot  be  said  that  its  sanitary  organization  differs  much 
from  that  of  England.  As  one  Parliament  passes  these  Acts  of  Parliament, 
it  goes  without  saying  that  they  only  differ  in  minor  details. 

The  sanitary  organization  of  Scotland  is  most  nearly  analogous  to  that 

of  London.     It  was  the  intention  to  apply  to  the  whole  of  Great  Britain 

the  English  sanitary  code  of  1866,  which  was  in  force  in  London  until 

recently ;  but  as  certain  parts  of  it  were  not  applicable  to  Scotland,  the 
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Board  of  Supervision  obtained  in  1867,  through  the  Scotch  Lord  Advo- 
cate, the  acceptance  by  Parliament  of  the  sanitary  code  now  in  force 
(Public  Health  (Scotland)  Act,  1867  ;  Amendments,  1871-82). 

Sanitary  Legislation.— Board  of  Supervision  and  Local  Boards. 

— The  Board  of  Supervision  is  the  chief  Sanitary  Authority  in  Scotland 
It  is  subordinate,  like  the  late  Metropolitan  Board  of  Works  of  London, 
in  certain  respects  to  the  Privy  Council,  which  in  the  event  of  serious 
epidemics  publishes  regulations  for  their  control  in  Scotland. 

In  addition  to  the  supervision  of  sanitary  administration,  the  adminis- 
tration of  poor-relief  is  under  the  Board  of  Supervision.  The  Board  con- 
sists of  a  Secretary  with  a  fixed  salary,  the  Lord  Provosts  of  Edinburgh, 
Glasgow,  Aberdeen,  and  Dundee,  the  Sheriffs  of  Perth,  Renfrew,  Ross, 
and  Cromarty,  and  the  Law  Officer  of  the  Crown.  In  the  event  of  grave 
epidemics  and  of  special  regulations  by  the  Privy  Council,  a  sheriff  of 
another  county  may  join  the  Board  of  Supervision. 

The  Board  has  five  inspectors,  who  inspect  the  carrying  out  of  vaccina- 
tion and  poor-relief.  These  inspectors,  who  are  all  hygienists,  report  to  the 
Board  of  Supervision,  and  these  reports  are  published. 

The  municipal  councils  of  towns  and  of  rural  districts  discharge  the 
functions  of  local  Sanitary  Authorities.  The  Board  of  Supervision  decides 
what  shall  be  the  boundaries  of  these  authorities,  and  whether  they  shall 
form  rural  or  urban  sanitary  districts;  and  may,  when  necessary,  modify 
these  boundaries. 

Each  district  may\  and  if  the  population  is  over  2,000,  shall  have  one  or 
more  sanitary  inspectors.  They  receive  instructions  which  must  be  ap- 
proved by  the  Board  of  Supervision,  which  keeps  a  record  of  the  appoint- 
ment of  all  inspectors.  Inspectors  cannot  be  dismissed  without  the 
sanction  of  the  Board  of  Supervision  except  in  towns  with  over  10,000 
inhabitants. 

If  two  or  more  persons  complain  of  any  serious  nuisance  in  a  rural 
district,  the  Board  of  Supervision  may  send  an  inspector  to  hold  a  local 
inquiry  and  hear  evidence.  It  possesses  the  same  power  for  urban  districts 
with  less  than  10,000  inhabitants;  for  great  towns  it  is  necessary  to  receive 
the  authority  of  Her  Majesty's  Secretary  of  State,  or  the  Lord  Advocate 
of  Scotland,  who  can  then  authorize  a  local  inquiry. 

The  Board  of  Supervision  appoints  its  own  staff  for  supervising  the 
public  health,  but  the  nominations  must  be  submitted  to  the  judgment  of 
the  Secretary  of  State.  The  salary  of  these  officers  must  be  authorised  by 
the  Commissioner  of  Her  Majesty's  Treasury. 

Removal  of  Nuisances. — The  word  **  Nuisances "  includes  under 
this  Act : — 

{a)  Any  insufficiency  of  size,  defect  of  structure,  defect  of  ventilation, 
want  of  repair  or  proper  drainage,  or  suitable  water-closet,  or  privy  ac- 
commodation or  cesspool,  and  any  other  matter  or  circumstance  rende^ 
ing  any  inhabited  house,  building,  premises,  or  part  thereof,  injurious 
to  the  health  of  the  inmates  or  unfit  for  human  habitation  or  use. 
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{b)  Any  pool,  watercourse,  ditch,  gutter,  drain,  sewer,  privy,  urinal, 
cesspool,  or  ashpit  so  foul  as  to  be  injurious  to  health,  or  any  well  or 
other  water  supply  used  as  a  beverage  or  in  the  preparation  of  human 
food,  the  water  of  which  is  so  tainted  with  impurities  or  otherwise  un- 
wholesome as  to  be  injurious  to  the  health  of  persons  using  it,  or  calcu- 
lated to  promote  or  aggravate  epidemic  disease. 

(r)  Any  stable,  byre,  pigsty,  or  other  building  in  which  any  animal  or 
animals  are  kept  in  such  a  manner  as  to  be  injurious  to  health. 

{d)  Any  accumulation  or  deposit  of  manure  or  other  offensive  matter 
within  fifty  yards  of  any  dwelling-house,  within  the  limits  of  any  burgh, 
or  wherever  situated,  if  injurious  to  health,  or  any  accumulation  of  police 
manure  within  a  quarter  of  a  mile  of  the  municipal  boundaries  of  any 
burgh  (excepting  the  city  of  Glasgow),  or  any  accumulation  of  deposits 
from  ashpits  or  manure  from  town  or  village  laid  nearer  than  fifty  yards 
to  a  public  or  parish  road  or  dwelling-house. 

{e)  Any  work,  manufactory,  trade,  or  business  injurious  to  the  health  of 
the  neighbourhood,  or  so  conducted  as  to  be  offensive  or  injurious  to 
health,  or  any  collection  or  bones  or  rags  injurious  to  health. 

{/)  Any  house  or  part  of  a  house  so  overcrowded  as  to  be  dangerous  or 
injurious  to  the  health  of  the  inmates. 

(g)  Any  factory,  workshop,  or  workplace,  not  under  the  operation  of 
any  general  Act  for  the  regulation  of  factories  or  bakehouses,  and  not  kept 
in  a  cleanly  state,  or  not  ventilated  in  such  a  manner  as  to  render  harm- 
less, as  far  as  practicable,  any  gases,  vapours,  dust,  or  other  impurities 
generated  in  the  course  of  the  work  carried  on  therein,  and  injurious  or 
dangerous  to  the  health  of  the  persons  employed  therein,  or  any  such 
factor)',  workshop,  or  workplace,  as  is  so  overcrowded,  while  work  is  carried 
on  therein,  as  to  be  dangerous  or  injurious  to  the  health  of  those  employed 
therein. 

(h)  Any  fireplace  or  furnace  which  does  not  as  far  as  practicable  con- 
sume the  smoke  arising  from  the  combustible  matter  used  in  such  fireplace 
or  furnace,  and  is  used  within  any  burgh,  for  working  engines  by  steam, 
or  in  any  mill,  factory,  dyehouse,  brewery,  bakehouse,  or  gaswork,  or  in 
any  manufactory  or  trade  process  whatsoever. 

(/)  Any  chimney  (not  being  the  chimney  of  a  private  dwelling-house) 
sending  forth  smoke  so  as  to  be  injurious  to  health.  Provided  that  in 
places  where  at  the  time  of  the  passing  of  this  Act  no  enactment  is  in 
force  compelling  fireplaces  or  furnaces  to  consume  their  own  smoke,  the 
forgoing  enactment  as  to  fireplaces  and  furnaces  consuming  their  own' 
smoke  shall  not  come  into  operation  until  the  expiration  of  one  year  from 
the  date  of  the  passing  of  this  Act. 

(/)  Any  churchyard,  cemetery,  or  place  of  sepulture  so  situated  or  so 
crowded  with  bodies  or  otherwise  so  conducted  as  to  be  offensive  or  in- 
jurious to  health. 

If  the  Local  Authority  or  sanitary  inspector  have  reasonable  grounds  for 
believing  that  nuisance  exists  in  any  premises,  they  may  demand  admission 
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for  the  purpose  of  inspecting  the  premises ;  and  in  the  event  of  refusal  to 
admit,  compulsory  power  may  be  obtained  from  a  magistrate.  Any  person 
refusing  to  obey  the  order  for  admission  from  a  magistrate  is  liable  to  a 
penalty  not  exceeding  ;£'5. 

Under  (e)  and  (^)  the  necessary  steps  for  abating  the  nuisance  can  only 
be  taken  on  the  certificate  of  the  medical  officer  or  on  a  requisition  in 
writing  from  ten  inhabitants  of  the  district. 

If  the  offending  person  does  not  carry  out  the  necessary  work  for  abating 
a  nuisance  he  is  liable  to  a  penalty  of  ioj.  to  20J.  for  each  day  during 
which  he  makes  default ;  except  under  clauses  {e\  (g\  and  (A),  in  which 
penalties  up  to  ^100  may  be  inflicted ;  unless  it  be  shown  under  (H)  that 
the  best  available  means  for  mitigating  the  nuisance  have  been  taken. 
In  the  event  of  non-compliance  with  orders  made,  the  justice  may  warrant 
any  person  to  enter  the  premises  and  do  the  required  work,  and  the  cost 
may  be  subsequently  recovered  from  the  author  of  the  nuisance  or  the 
owner  of  the  premises. 

Any  water-course,  ditch,  or  drain  alongside  any  street  or  lane  used  fo 
the  conveyance  of  water  or  sewage,  shall,  if  required  by  the  Local  Authority, 
be  carried  away  by  means  of  a  sewer,  to  be  constructed  by  the  Local 
Authority,  the  owners  of  the  abutting  premises  having  to  pay  the  cost  of 
this  sewer. 

The  sanitary  inspector  may  at  all  reasonable  .times  enter  any  premises 
to  inspect  and  examine  any  carcass,  meat,  poultry,  game,  flesh,  fish,  fniit, 
or  vegetables  exposed  for  sale,  or  which  there  is  probable  cause  for 
believing  to  be  intended  for  human  food  ;  he  may  seize  such  carcass,  etc, 
and  if  it  appears  to  be  unfit  for  food,  bring  it  before  the  sheriff  or  any  two 
justices,  who  will,  if  they  agree  with  the  inspector,  order  the  same  to  be 
destroyed.  The  person  to  whom  the  carcass,  etc.,  belonged  shall  be 
liable  to  a  penalty  not  exceeding  ;^io. 

It  is  forbidden  to  allow  to  flow  into  any  stream,  well,  or  reservoir  used 
for  the  supply  of  water  for  domestic  purposes,  any  deleterious  substances 
from  the  manufacture  of  gas,  naphtha,  vitriol,  paraffin,  dye  stuffs,  etc.,  the 
penalty  inflicted  for  wilfully  offending  against  this  regulation  being  a 
maximum  of  £^^0, 

The  business  of  a  blood  boiler,  bone  boiler,  tanner,  slaughterer  of  cattle, 
horses,  or  other  animals,  soap  boiler,  skinner,  tallow  melter,  tripe  boiler, 
or  other  trade  or  manufacture  injurious  to  health,  shall  not  be  established 
after  the  passing  of  this  Act  in  any  place  in  a  town  or  village,  or  within 
500  yards  therefrom,  without  the  written  consent  of  the  Local  Authority. 
The  Local  Authority  may  make  any  bye-laws  for  regulating  such  offensive 
trades. 

Prevention  of  DiseaBes  under  Order  in  Couneil.— Whenever  any 

part  of  the  United  Kingdom  appears  to  be  threatened  with,  or  affected 
by  any  formidable  epidemic,  endemic,  or  contagious  disease,  the  Privy 
Council  may  order  the  necessary  special  preventive  measures  to  be  taken. 
The  regulations  thus  given  are  in  force  for  six  months  or  any  shorter 
specified  period,  after  publication  in  the  Edinburgh  Gazette, 
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The  Board  of  Supervision  is  required  to  carry  out  these  regulations  and 
to  employ  the  necessary  staff  for  this  purpose. 
The  regulations  provide — 

For  the  speedy  interment  of  the  dead  ; 
For  house  to  house  visitation  ; 

For  the  dispensing  of  medicines,  and  for  affording  such  medical  aid 
and  accommodation  as  may  be  required. 
For  any  such  matters  or  things  as  may  appear  to  them  advisable  for 
preventing  or  mitigating  the  diseases. 

Parliament  must  be  made  cognisant  with  any  regulations  that  are  pub- 
lished, and  with  the  measures  taken  by  the  Board  of  Supervision.  Local 
Authorities  are  obliged  to  carry  out  the  orders  of  the  Board  of  Supervision. 
l\Tien  any  such  order  in  Council  is  in  force  in  any  place,  if  the  sanitary 
inspector,  medical  officer,  or  any  two  medical  practitioners  certify  that  a 
house  is  so  overcrowded  as  to  be  dangerous  to  health,  the  Local  Authority 
has  power  to  apply  to  it  the  regulations  in  force  for  common  lodging- 
houses. 

The  preceding  regulations  apply  to  ships  and  vessels  in  ports  and  arms 
of  the  seas,  as  well  as  on  inland  waters. 

General  Prevention  of  Disease.— Local  Authorities  may  provide 
hospitals  for  the  reception  of  the  sick.  The  plan  and  position  of  such 
hospitals  must  be  approved  by  the  Board  of  Supervision.  They  may  also 
authorise  the  joint  use  of  a  single  hospital  by  neighbouring  districts. 

Each  Local  Authority  may  provide  a  proper  place  and  apparatus  for  dis- 
infection of  clothing,  bedding,  etc.,  which  have  become  infected,  and  may 
cause  any  articles  to  be  disinfected  free  of  charge.  They  may  also  provide 
proper  carriages  for  conveying  patients  suffering  from  infectious  disease. 

If  the  Local  Authority  is  of  opinion,  upon  the  certificate  of  any  qualified 
medical  practitioner,  that  the  cleansing  and  disinfection  of  any  house  and 
articles  therein  would  tend  to  check  infectious  disease,  it  is  their  duty  to 
give  written  notice  requiring  this  to  be  done  by  the  owner  or  occupier  of 
the  house  ;  and  he  is  liable  to  a  penalty  for  default.  If  the  occupier  or 
owner  is  unable  through  poverty  effectually  to  carry  out  the  cleansing  and 
disinfection,  the  Local  Authority  may  do  the  work  at  their  own  expense. 

Any  person  suffering  from  any  dangerous  infectious  disorder  and  with- 
out proper  lodging  or  accommodation,  or  lodged  in  a  room  occupied 
by  others  besides  these  in  attendance  upon  him,  or  being  on  board  any 
ship  or  vessel  may  on  order  of  a  sheriff  or  justice  be  removed  on  the 
certificate  of  a  medical  practitioner  to  the  hospital  of  the  Local  Authority 
where  this  is  provided ;  or  accommodation  may  be  provided  elsewhere  for 
those  not  in  attendance  on  the  sick  person. 

Any  Local  Authority  may  provide  mortuaries,  and  where  these  are  pro- 
vided the  body  of  any  person  having  died  of  any  infectious  disease  which 
is  retained  in  a  room  in  which  persons  live  or  sleep,  or  any  dead  body 
which  is  in  such  a  state  as  to  endanger  the  health  of  the  occupants  of  the 
same  house,  may,  on  the  certificate  of  a  medical  practitioner  and  order  of 
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a  justice,  be  removed  to  the  mortuary.  Any  unclaimed  bodies  found 
within  the  district  of  a  local  authority  must  be  buried  by  them. 

Local  Authorities  may  make  regulations  for  places  with  more  than  1,000 
inhabitants 

(i)  For  fixing  the  number  of  persons  who  may  occupy  a  house,  or  part 
of  a  house,  which  is  let  in  lodgings  or  occupied  by  members  of  more  than 
one  family : 

(2)  for  the  registration  of  houses  thus  occupied  : 

(3)  for  their  inspection,  and  maintenance  in  a  cleanly  and  wholesome 
state  : 

(4)  for  enforcing  in  them  the  provision  of  privy  or  water-closet  accommo- 
dation and  other  appliances  and  means  of  cleanliness  in  proportion  to  the 
number  of  lodgers  and  occupiers,  and  the  cleansing  and  ventilation  of 
common  passages  and  staircases  : 

(5)  for  their  cleansing  and  lime-whiting  at  stated  times  :  and  (6)  for  the 
enforcement  of  the  preceding  regulations  by  penalties  not  exceeding  40J. 
for  each  offence,  with  an  additional  penalty  of  not  more  than  205.  for 
every  day  of  default. 

No  cellar  or  underground  room  can  be  used  as  a  dwelling-place,  (tf) 
whose  height  is  not  7  feet  if  the  house  was  built  prior  to  the  passing  of  this 
Act,  or  8  feet  if  built  subsequently,  (b)  or  having  less  than  one-third  of  its 
height  above  the  level  of  the  street  or  ground  adjoining,  {c)  unless  it  has  an 
open  area  2  ft.  6  in.  wide  from  the  floor  of  the  cellar  to  the  street ;  {d)  unless 
it  has  appurtenant  to  it  the  use  of  a  water  closet,  or  privy,  and  ashpit ;  {e) 
unless  it  has  a  glazed  window  made  to  open  to  the  full  extent  of  half  of 
it,  and  with  an  area  of  9  square  feet  clear  of  the  frame,  (/)  and  a  fireplace 
with  a  flue,  and  (^)  a  drain,  the  highest  point  of  which  is  at  least  i  foot 
below  the  level  of  the  floor  of  the  cellar.     Any  person  allowing  a  cellar  to 
be  occupied  after  receiving  a  notice,  contrary  to  the  preceding  section,  is 
liable  to  a  penalty  of  20s,  for  every  day  after  the  first  conviction  for  this 
offence  during  which  the  cellar  continues  to  be  used  as  a  dwelling-house ; 
and  after  two  convictions  under  these  provisions,  an  order  may  be  made 
to  close  the  premises  permanently  or  for  a  specified  time. 

Any  person  suffering  from  an  infectious  disorder  entering,  or  any  person 
in  charge  of  such  infectious  person  placing  him  in  any  public  conveyance 
without  previously  notifying  to  the  owner  of  it  or  person  in  charge  that 
the  person  is  so  suffering,  is  liable  on  conviction  to  a  penalty  not  ex- 
ceeding £1, 

Any  person  suffering  from  an  infectious  disorder  who  wilfully  exposes 
himself  without  proper  precautions  in  any  public  place,  and  any  person  in 
charge  of  such  sufferer,  and  any  owner  or  person  in  charge  of  a  public  con- 
veyance who  does  not  immediately  provide  for  its  disinfection  after  having 
to  his  knowledge  conveyed  such  sufferer,  and  any  person  who  without 
previous  disinfection  knowingly  gives,  sells,  transmits,  or  exposes  any  bed- 
ding, clothing,  or  other  things  which  have  been  exposed  to  infection,  is 
liable  on  conviction  to  a  penalty  not  exceeding  £<^, 
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Any  person  knowingly  letting  a  house  or  part  thereof  in  which  has  been 
any  person  suffering  from  any  infectious  disorder,  without  having  it  dis- 
infected to  the  satisfaction  of  a  medical  practitioner,  is  liable  to  a  penalty 
not  exceeding  ;^2o. 

Every  person  not  periodically  providing  for  the  removal  of  manyre  from 
stables,  etc.,  after  notice  to  this  effect  has  been  given  by  the  Local  Author- 
ity, is  liable  to  a  penalty  not  exceeding  20J.  for  every  day  during  which  the 
manure  is  permitted  to  accumulate. 

Any  ship  lying  in  any  river  or  harbour  is  subject  to  the  nearest  Local 
Authority,  as  if  such  ship  were  a  house.  Any  .ship  within  three  miles  of 
the  coast  and  not  within  the  district  of  a  Local  Authority,  shall  be  deemed 
to  be  within  the  district  of  the  nearest  Local  Authority,  or  of  such  Local 
Authority  as  is  appointed  by  the  Board  of  Supervision. 

Every  ship  having  on  board  any  person  suffering  from  a  dangerous  or 
infectious  disorder  is  subject  to  the  laws  relating  to  quarantine  (pp.  35-36). 

Local  Authorities  are  empowered  to  provide  and  maintain  grounds  for 
public  recreation. 

Common  Lodgingr--Houses.— It  is  the  duty  of  each  Local  Authority  to 
keep  a  register  of  the  names  and  residences  of  the  keepers  of  all  common 
lodging-houses  within  its  district,  their  situation,  the  number  of  lodgers 
authorized  to  be  kept  therein  and  in  each  room. 

'^The  Local  Authority  may  refuse  to  register  as  the  keeper  of  a  common 
lodging-house  any  person  not  producing  satisfactory  certificates  of  charac- 
ter ;  they  may  also  vary  the  sum  payable  per  night,  but  so  as  not  to  exceed 
(yd.  per  night. 

It  is  not  lawful  to  keep  any  such  house  until  it  has  been  inspected  and 
approved  and  registered  for  this  purpose. 

The  Local  Authority  may  make  regulations  in  detail  for — 
{a)  The  well-ordering  of  common  lodging-houses. 
(^)  The  separation  of  the  sexes  therein. 

(c)  Fixing  the  number  of  lodgers  for  each  room. 

(d)  Promoting  their  cleanliness  and  ventilation. 
{e)  Their  inspection. 

Infringement  of  any  of  these  regulations  involves  on  conviction  a  penalty 
not  exceeding  ^^5,  and  40J.  for  each  day  of  continuance  of  the  offence 
after  written  notice. 

These  regulations  must  be  approved  by  the  Board  of  Supervision,  and 
a  copy  of  them  must  be  hung  up  in  each  room  in  which  lodgers  are 
received. 

AVhere  in  the  opinion  of  the  Local  Authority  a  common  lodging-house  is 
without  a  proper  water  supply,  and  can  be  supplied  with  it  at  a  reasonable 
cost,  the  owner  may  be  required  to  obtain  such  supply. 

It  is  the  duty  of  the  keeper,  if  required  by  the  Local  Authority,  to  report 
every  person  who  resorted  to  the  common  lodging-house  during  the  pre- 
ceding day  or  night ;  and  also  in  every  case  to  give  immediate  information 
as  to  any  person  ill  of  any  infectious  disorder. 
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Any  officer  of  the  Local  Authority  must  have  free  access  to  a  common 
lodging-house  at  all  times. 

The  keeper  is  required  to  thoroughly  cleanse  all  rooms,  passages,  stairs, 
floors,  windows,  doors,  walls,  ceilings,  privies,  ashpits,  cesspools,  and  drains 
belonging  to  the  common  lodging-house  as  often  as  required  by  any  regu- 
lations of  the  Local  Authority,  and  to  limewash  the  walls  and  ceilings  in 
the  first  week  of  the  months  of  April  and  October  in  each  year,  and  at 
such  other  special  times  as  the  Local  Authority  may  prescribe. 

When  the  keeper  of  a  common  lodging-house  is  convicted  three  times 
of  an  offence  under  this  Act,  he  may  be  prevented  from  keeping  a  common 
lodging-house  for  five  years. 

Sewers,  Drains,  and  Water  Supply.— All  sewers  within  a  district, 

and  not  being  private  property,  are  vested  in  the  Local  Authority.  The 
Local  Authority  has  power  to  construct  any  sewers  necessary  for  keeping 
their  district  properly  cleansed  and  drained.  They  may  also  alter  or  close 
up  any  sewers,  provided  that  if  any  person  is  thereby  deprived  of  its  lawful 
use,  the  Local  Authority  shall  provide  another  for  his  use. 

The  sewers  must  be  so  constructed  and  kept  as  not  to  be  a  nuisance, 
and  for  this  purpose  the  Local  Authority  may  construct  such  works  as  are 
necessar)'. 

The  Local  Authority  may  for  the  purpose  of  utilising  sewage  arrange  with 
any  person  for  its  supply  or  for  distribution  over  land,  for  a  period  not 
exceeding  five  years,  or  with  the  consent  of  the  Board  of  Supervision  for 
a  period  up  to  25  years. 

Any  owner  or  occupier  of  premises  within  the  district  of  a  I^ocal  Author- 
ity is  entitled  to  cause  his  drains  to  discharge  into  the  sewers  of  the  I^ocal 
Authority,  after  giving  twenty  days'  notice,  and  complying  with  the  regula- 
tions as  to  the  mode  of  carrying  this  out. 

No  building  can  be  erected  over  any  sewer  without  the  consent  of  the 
Local  Authority,  and  no  vault  or  cellar  so  made  as  to  interfere  with  any  sewer. 

Proper  traps  and  means  of  ventilation  so  as  to  prevent  deleterious  ex- 
halation shall  be  provided  for  all  sewers  and  drains. 

The  proprietors  of  distilleries,  manufactories,  and  other  works  are  bound 
where  possible  to  construct  reservoirs  for  receiving  and  depositing  the  refuse 
of  such  works,  so  far  as  it  is  offensive  or  injurious  to  the  health  of  those 
living  in  the  vicinity,  or  to  use  the  best  means  for  rendering  it  innocuous 
before  discharging  it  into  any  stream,  ditch  or  sewer. 

If  a  dwelling-house,  manufactor)',  or  other  work  is  without  a  drain,  or 
without  a  sufficient  drain,  the  Local  Authority  may  require  the  owner  to 
construct  one  emptying  into  a  sewer,  if  the  sewer  is  not  more  than  100 
feet  distant  from  the  site  of  the  premises,  or  otherwise  emptying  into  a 
covered  cesspool.  If  the  person  on  whom  the  notice  is  served  fails  to 
comply  with  it,  the  Local  Authority  may  do  the  work  required  and  recover 
the  expenses  from  the  owner. 

Two  or  more  Local  Authorities  may  combine  for  the  execution  of  works 
of  sewerage. 
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Towns  Having  a  population  of  more  than  10,000  persons  may  contract 
with  any  water  company  to  provide  a  supply  of  water  for  the  sanitary  and 
other  -pubHc  purposes  of  this  Act. 

In  respect  to  towns  and  districts  -with  a  smaller  population — 
(i)  The  local  authority  may  provide  for  a  supply  of  water  for  domestic 
purposes,  and  for  this  purpose  may  execute  any  necessary  works  for  dig- 
ging wells,  maintaining  waterworks,  etc. 

(2)  If  any  house  within  the  district  is  without  a  proper  water  supply, 
the  Local  Authority  shall  compel  the  owner  to  obtain  one. 

(3)  The  I^cal  Authority  may  supply  any  surplus  water  for  public  baths 
and  washbouses,  or  for  trading  and  manufacturing  purposes  on  specified 
terms. 

(4)  They  may  continue  the  use  of  all  existing  public  cisterns,  pumps, 
wells,  etc,  for  the  gratuitous  supply  of  water  to  the  inhabitants. 

VlUSGination  Act*  1 868. — Vaccination  has  been  obligatory  in  Scot- 
land since  1863,  in  virtue  of  the  above  Act  of  Parliament.  Infants  must 
be  vaccinated  before  reaching  the  age  of  six  months.  Each  district  must 
appoint  a  public  vaccinator  ;  and  vaccination  is  gratuitous  for  all  desiring 
it.  There  is  a  central  establishment  for  the  collection  and  distribution  of 
vaccine  lymph.  In  other  respects  the  law  as  to  vaccination  is  identical 
with  that  for  England. 

HygrieniC  Regrulations  as  to  Schools. --In  addition  to  the  sanitary 
regulations  contained  in  the  Public  Health  Act  and  in  local  bye-laws,  the 
regulations  under  the  Education  Act  of  1872  comprise  the  following  details 
as  to  school  hygiene : — 

Schools  should  be  placed  in  a  healthy  neighbourhood,  as  far  as  possi- 
ble from  noise,  and  having  an  uncovered  area  of  at  least  1,200  square 
yards. 

Each  school  should  be  well  lit,  kept  thoroughly  clean,  heated  during 
cold  weather,  properly  drained,  well  ventilated,  etc. 

In  the  class-rooms  each  pupil  must  have  at  least  75  cubic  feet  of  air-space, 
and  8  square  feet  of  floor-space ;  in  schools  constructed  since  1874  each 
pupil  should  have  100  square  feet  of  floor  space.  Lately  140  cubic  feet 
have  been  required,  the  preceding  amount  not  sufficing  for  efficient 
ventilation. 

The  State  gives  grants  for  the  construction  of  school  buildings,  and  for 
their  annual  maintenance.  The  payment  of  these  grants  is  made  depen- 
dent upon  the  carrying  out  of  the  official  regulations. 

General  Police  Act  for  Scotland,  1862.— The  object  of  this  Act 

was  to  regulate  the  administration  of  the  finances  and  sanitary  operations 
of  small  towns  which  have  no  police  office,  and  of  villages  with  more  than 
700  inhabitants.  The  regulations  contained  in  it  are  in  part  embodied  in 
the  Public  Health  Act  (Scotland)  of  1867  ;  others,  especially  the  most 
detailed,  are  still  in  force.  Its  principal  dispositions  relate  to  lighting,  to 
the  cleansing  and  paving  of  streets,  to  drainage,  the  provision  of  domestic 
water,  etc.     The  most  important  of  these  provisions  are  as  follows  : — 
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Every  owner  is  required  to  distribute  water  in  his  house  by  means  of 
pipes  at  least  4^  inches  in  diameter. 

Sinks  and  their  waste  pipes  ought  to  be  so  arranged  as  to  avoid  obstruc- 
tion. 

The  yard,  street,  etc.,  around  a  house  should  be  cleansed  three  times  a 
week. 

The  stairs  and  passages  of  a  house  should  be  well  ventilated,  and  white- 
washed or  painted  as  often  as  required  by  the  authority.  The  tenants  are 
bound  to  wash  and  sweep  the  stairs  and  entrances  of  their  tenement 
at  least  once  a  week.  The  house-refuse  must  be  removed  by  the  Local 
Authority  at  the  cost  of  the  owner. 

In  churches,  theatres,  and  other  places  of  public  assembly,  the  ^-entila- 
lation  should  be  of  a  satisfactory  character.  For  this  purpose,  a  plan 
should  be  submitted  to  the  Local  Authority  for  approval  before  beginning 
the  erection. 

Poor-law  Res^ationSy  etc. — In  Scotland  a  good  organization  of 
public  poor-relief  is  regarded  as  an  essential  condition  of  a  properly  con- 
stituted sanitary  service.  Each  district  is  bound  to  provide  for  its  own 
paupers,  the  cost  being  defrayed  out  of  the  poor-rate  and  subsidies  from 
the  State.  Poor-law  relief  being  regarded  as  one  of  the  most  important 
(questions  of  the  social  organization,  the  State  has  under  its  control  and 
surveillance  the  discharge  of  the  duties  of  local  Boards  of  Guardians.  The 
State  help  is  given  in  the  form  of  annual  grants  and  of  redeemable  loans 
at  a  minimum  rate  of  interest,  for  erecting  hospitals,  asylums,  etc.  The 
districts  thus  receiving  State  help  for  poor-law  administration  are  subject  to 
certain  regulations,  principally  the  rendering  of  reports  and  accounts  which 
cannot  be  demanded  from  districts  not  receiving  such  help. 

The  obligations  of  districts  to  the  central  government  relative  to  the 
sanitary  condition  of  the  poor  are  as  follows  : — 

Districts  not  subsidised  by  the  State,  All  paupers  requiring  medical  help 
must  have  the  attention  of  a  doctor,  and  if  necessary,  receive  medicine  and 
all  appliances  required  free  from  charge. 

The  relieving  officer  is  required  in  addition  to  furnish  to  the  sick  and 
to  convalescents,  any  nourishing  food,  clothing,  lodging,  and  bedding  that 
may  be  required,  on  the  certificate  of  the  medical  officer  in  writing  that 
such  things  are  necessary.  If  the  relieving  officer  on  his  own  responsi- 
bility declines  to  furnish  the  necessaries  ordered  by  the  medical  officer,  he 
must  without  delay  inform  the  Board  of  Guardians,  who  will  decide  the 
matter.  ^ 

The  medical  officer  .who  is  paid  for  this  work  ought  personally  to  attend 
to  the  sick  poor  in  his  district,  and  if  necessary  must  visit  the  sick  at  home. 
He  is  personally  responsible  for  the  acts  of  any  assistant  sent  by  him. 

Districts  subsidised  by  the  ^tate, — Every  district  receiving  a  grant  from  the 
State  for  poor-relief,  should  appoint  one  or  more  district  medical  officers, 
with  a  fixed  annual  salary. 

The  medical  officer  is  required  to  give  to  the  sick  and  old  in  his  district 
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medical  help  on  the  receipt  of  an  order  from  the  relieving  officer.  He  is 
also  required  to  keep  a  daily  register  of  the  poor  treated  by  him,  which 
must  be  presented  at  each  meeting  of  the  Board  of  Guardians,  and  is  sub- 
ject to  inspection  by  the  inspector  of  the  Board  of  Supervision.  The 
medical  officer  must  also  furnish  any  information  required  by  the  Board 
relative  to  the  sick  poor.  When  a  disease  is  prevalent  among  the  poor, 
the  medical  officer  should  furnish  written  information  of  it  to  the  Local 
Authority.  He  ought  if  required  to  attend  the  meetings  of  the  Board  of 
(Guardians,  and  to  give  certificates  of  the  nature  of  any  case  of  disease. 
The  medical  officer  cannot  at  the  same  time  hold  the  appointment  of 
relieving  officer,  or  have  the  right  to  vote  in  meetings  of  the  Board  of 
(Guardians. 

Specimen  of  sick  re^^ister  for  paupers, — The  preceding  regulations   for 
succouring  the  sick  poor  are  registered  as  follows  : — 


Register  Number 


Age 


Navte 
Abode 
Name  of  Disease 


Date  of  Visits. 


Treatment. 


Regrulation  of  Dairies,  Cowsheds,  and  Milkshops,  1885-87.— 

The  Contagious  Diseases  (Animals)  Act,  1878,  conferred  on  the  Privy 
Council  the  power  of  making  and  publishing  such  general  and  special 
orders  as  they  considered  necessary  on  the  following  points  : — 

(i)  For  the  registration  with  the  Local  Authority  of  all  persons  carrying 
on  the  trade  of  cowkeepers,  dairymen,  or  purveyors  of  milk ; 

(2)  For  the  inspection  of  cattle  in  dairies,  and  for  prescribing  and  regu- 
lating the  lighting,  ventilation,  cleansing,  drainage,  and  water  supply  of 
dairies  and  cowsheds ; 

(3)  For  securing  the  cleanliness  of  milk-stores,  milk-shops,  and  of  milk- 
vessels  used  for  containing  milk  for  sale  ; 

(4)  For  prescribing  precautions  to  be  taken  for  protecting  milk  against 
infection  or  contamination  ; 

(5)  For  authorizing  a  Local  Authority  to  make  regulations  for  any  of 
the  preceding  purposes. 

The  Privy  Council  in  1885  issued  in  accordance  with  the  above,  TJu 
Dairies,  Coivsheds,  mid  Milkshops  Order,  1885,  having  the  force  of  law  in 
(Ireat  Britain.  In  1886  the  Contagious  Diseases  (Animals)  Act,  1886, 
traasferred  the  powers  of  the  Privy  Council  to  the  Local  Governnient  Board 
for  England  and  to  the  Board  of  Supervision  for  Scotland.  The  latter 
published  in  1887  The  Dairies,  Cowsheds,  and  Milkshops  Amending  Order, 


198  SCOTLAND, 

> 

1887,  which  regulates  the  control  of  these  in  Scotland.     It  contains  the 
following  regulations  : — 

Registration  lyf  Milkseliers. — Only  those  whose  names  are  registered  by 
the  Local  Authority  have  the  right  to  sell  milk,  with  the  exception  of  those 
who  sell  milk  exclusively  to  their  own  workpeople  or  near  neighbours,  or 
who  use  their  milk  for  making  butter  or  cheese.  This  registration  is  done 
in  accordance  with  the  following  form  : — 

The  Contagious  Diseases  (Animals)  Acts,  1878  &  1886.  and  the  Dairies, 
^  Cow-sHEDs,  and  Milk-shops  Order,  1885. 


The  wukrsigdud  applies  to  be  entered  on  the  oficial  register. 

Name  of  Applicant. 

Occupation. 

Abode. 

Situation  of  Buildings. 

As 

Cowkecper. 

Milkman. 

Milk-seller. 

• 

% 

Sicmatiire  of  ADolicant 

Place  and  Date 

Persons  selling  milk  in  the  streets  are  subject  to  the  same  regulations. 

Rules  for  Local  Authorities,— In  addition  to  the  preceding  general  rela- 
tions, Local  Authorities  can  make  detailed  regulations  as  to  the  preparation 
and  sale  of  milk.  These  should  be  published  in  the  local  newspapers. 
Local  Authorities  may  modify  or  annul  such  special  regulations,  public 
notification  being  given  of  such  changes. 

Methods  of  Inspection,— Tht^  Local  Authority  appoints  an  inspector  to 
supervise  the  carrying  out  of  the  regulations,  the  sanitary  inspector  gener- 
ally performing  this  duty.  Every  breach  of  the  preceding  regulations  ren- 
ders the  offender  liable  to  a  maximum  penalty  of  ;^5. 

Other  Sanitary  Laws* — ^The  following  laws  are  the  same  in  Scotland 
as  in  England  : — 

Rivers  Pollution  Prevention  Acf^  1876. 

Sale  of  Food  and  Drugs  Act,  1875-79,  7vith  some  immaterial  exceptions. 

Bakehouses  Regulation  Act^  1863. 

Alkali  Acts^  1863-74. 

Factories  and  Workshops  Act,  1878-83-91. 

Coal  Mines  Regulation  Acts,  1872-75. 

Housing  of  the  Working  Classes  Act,  1890. 

Quarantine  Regulations, 

Merchant  Shipping  Acts,  1867-7^. 
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Registration  Acts, — This  law  has  been  in  force  in  England  since  1836,  in 
Scotland  since  1855. 

Results  produced  by  the  Sanitary  Laws.— In  Scotland  the  sani- 
tary laws  are  not  sufficiently  strictly  observed,  some  districts,  especially  in 
the  north,  having  no  sanitary  inspector.  There  are  not  lacking,  however, 
proofs  that  great  progress  has  been  made  since  the  adoption  of  the  Public 
Health  Act  of  1867. 

In  1870,  three  years  after  its  adoption,  the  expenses  for  sanitary  work 
had  risen  to  ;;^i3,37i,  in  1881  to  ;^234,290. 

In  1870  the  provision  of  water  supplies  cost  ;;^8,7oo,  in  1881  it  had 
risen  to  ;£^94i378. 

Between  1867  and  1881,  Scotland  spent  ;^i»56o,i33.  In  this  total  the 
sewers  cost  ;£^i97,473,  water-works  ^518,800,  and  isolation  hospitals 
^224,711. 

These  figures  only  include  special  expenditure  in  the  sanitary  service 
caused  by  the  Public  Health  Act  of  1867,  and  not  the  ordinary  local  sani- 
tary expenditure.  The  contributions  for  the  sanitary  requirements  of  the 
towns  of  Scotland,  had  risen  in  1881  to  ;^29 1,500,  of  which  ;£^3i)872 
was  spent  upon  sewers,  ;^244,229  for  water  supply,  ;£^4i,585  for  divers 
purposes,  and  ;f  14,325  for  cemeteries. 

The  sanitary  budget  of  Scotland  in  1883  amounted  to  about  ;£'9 11,460 
for  a  population  of  3,825,744,  or  about  4J.  9^.  per  head.  This  is  still 
considered'too  little,  and  more  is  required.  A  good  state  of  public  health 
is  regarded  as  the  basis  of  general  welfare,  as  expressed  by  the  dictum, 
"  Public  Health  is  public  Wealth." 

The  investigations  made  to  discover  the  causes  of  the  neglect  to  apply 
the  sanitary  law  in  certain  localities,  have  led  the  Board  of  Supervision  to 
make  the  following  general  observations : — 

"  The  reason  for  this  apathy  in  a  large  number  of  rural  districts,  is  the 
idea  that  the  sanitary  laws  are  not  obligatory,  and  that  consequently  one 
need  not  concern  oneself  with  the  removal  of  nuisances  if  not  willing  to 
do  so.  It  is  clear  that  such  persons  should  be  compelled  by  legal  measures 
to  abandon  this  false  notion.  Another  important  cause  is,  that  the  local 
poor-relief  guardians  are  generally  not  competent  to  exercise  control  over 
the  public  health.  Oft-times  incapable  of  appreciating  the  fatal  effects  of 
insanitary  conditions  in  the  propagation  and  aggravation  of  contagious 
diseases,  they  oppose  all  expenses  which  would  be  the  means  of  ending 
a  state  of  things  dangerous  to  health.  Habituated  to  living  in  such  con- 
ditions, they  cannot  realize  their  dangerous  character.  In  like  manner  the 
Local  Authorities  draw  back  with  fear  of  raising  discontent  at  the  expendi- 
ture involved  in  sanitary  reforms.  The  men  who,  without  allowing  them 
selves  to  be  intimidated  by  public  discontent,  take  the  measures  necessar>' 
for  the  public  good,  are  in  a  small  minority.  When  this  discontent  carries 
with  it  loss  of  employment,  it  is  still  more  difficult  to  ensure  the  complete 
discharge  of  duties." 

The  influence  of  public  hygiene  in  lowering  the  death-rate  is  seen  in  a 
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comparison  of  the  rural  districts  with  the  eight  principal  towns  of  Scotland. 
During  the  ten  years  1869-78  the  mortality  diminished  by  12  percent. in 
the  towns,  in  which  there  are  energetic  and  intelligent  Sanitary  Authorities, 
and  increased  by  4  per  cent,  in  the  rural  districts  ;  giving  conclusive  proof 
of  the  injurious  consequences  of  inattention  to  sanitary  laws. 


CHAPTER   II. 

EDINBURGH. 

General  Review. — Divisions  of  the  Town. — Organization  and  Sanitary  Legislation. — 
Sanitary  Provisions  as  to  the  Air. — Sanitary  Provisions  as  to  Water. — Sanitary  Pro- 
visions as  to  Food. — Sanitary  Regulations  as  to  the  Soil. — Scavenging. — Sewerage. 
Byres. — Abattoirs. — Measures  against  the  spread  of  Infectious  Diseases. — Vaccin- 
ation.— Isolation  and  Care  of  the  .Sick. — Disinfection  and  Burial.— Prostitution. — 
Public  Buildings. — Workmen's  Buildings. — Industrial  Hygiene. — School  Hygiene. 

General  Review. — The  magnificent  capital  of  Scotland  is  situated  on  the 
south  side  of  the  Firth  of  Forth.  Between  it  and  the  sea  is  the  town  of 
Leith,  which  serves  as  its  port. 

The  soil  is  \ery  hilly.  Within  the  city  on  the  east  rises  the  Castle  Hill 
(384  feet  high),  with  its  ancient  and  famous  castle ;  on  the  west  is  Calton 
Hill  (302  feet  high).  Near  Edinburgh  on  the  south-west,  rises  Arthur's 
Seat  (787  feet  high),  which  is  prolonged  into  the  Pentland  hills  (1,805  feet 
high),  stretching  inland  for  a  distance  of  eighteen  miles. 

The  city  occupies  an  area  of  about  30,000  square  yards  ;  two  valle}\s 
running  east  and  west  divide  it  into  three  parts.  To  the  south,  and  on  the 
sides  of  Castle  Hill,  is  the  old  town.  It  is  of  great  interest  to  the  historian 
and  archaeologist ;  to  the  hygienist  it  is  a  subject  for  serious  meditation  how 
to  satisfy  the  demands  of  sanitation  without  interfering  with  venerable 
historic  remains. 

The  valley  limiting  the  old  town  on  the  north,  is  in  great  part  covered 
with  magnificent  gardens  {Princes  Street  Gardens),  containing  a  superb 
monument  of  Walter  Scott,  and  statues  of  other  illustrious  men.  On  the 
other  side  of  the  gardens  is  the  new  town,  founded  in  1768,  and  situated 
on  a  plateau,  which  ends  at  Calton  Hill.  On  the  north,  the  new  town  is 
bounded  by  a  valley  traversed  by  the  stream,  the  Water  of  Leith,  whose 
steep  borders  covered  with  gardens  present  a  picturesque  view.  On  the 
north  of  the  \Vater  of  Leith  is  a  modern,  well-built  suburb. 

The  greatest  extension  of  the  city  has  taken  place  on  the  south  side, 
where  the  great  suburbs  of  Newington  and  Morningside  are  found. 

In  1 89 1  the  population  of  Edinburgh  was  261,970,  or  about  350,000 
including  the  population  of  Leith.  Leith  is  a  port  with  a  sanitary  organi- 
zation and  administration  separate  from  that  of  Edinburgh. 

The  lowest  parts  of  Edinburgh  are  98 J^  feet,  and  the  highest  parts  200 
to  250  feet  above  the  level  of  the  sea. 

Edinburgh  is  neither  strictly  a  commercial  nor  an  industrial  town.  It  is 
an  artistic  and  scientific  centre.     Printing  and  the  professions  associated 


^oz 


202  SCOTLAND. 

with  it  constitute  its  chief  industry.  Its  university  and  faculty  of  medicine 
are  the  most  renowned  in  Great  Britain ;  and  it  also  contains  a  lai^e 
number  of  schools  of  various  kinds. 

The  climate  is  pleasant;  the  mean  humidity  of  the  air  for  the  year 
averages  65  per  cent 

The  death-rate  was  under  19  per  1,000  in  the  period  1885-8,  but  in  the 
last  two  years  slightly  higher,  awing. to  thelifttal  prevalence  of  influenza. 

The  following  figures  show  the  influence  of  sanitary  improvements  :— 
■    In  1863  the  death-rate  was  25*8  per  1,000. 

»  1875-79      >i  »    217 

„    1880-84         )i  n     20'0  „ 

„   1885-88       „  „    1 8*8  „ 

„  1889-91       „  „    19-8  „ 

Divisions  of  the  Town.— Edinbuigh  is  divided  into  three  sanitan- 
districts — Old  Town,  New  Town,  and  Southern  Saiiurbs,  which  are  iden- 
tical with  the  divisions  for  poor  relief. 

In  order  more  effectually  to  regulate  the  sanitary  service,  Dr.  Littlejohn, 
the  very  active  medical  officer  of  health,  has  divided  the  town  into  nine- 
teen sub-districts,  and  has  collated  information  on  the  healthiness  not  only 
of  each  sub-district,  but  also  of  each  street,  and  each  house.  The  statis- 
tical information  is  available  for  the  last  twenty-five  years.  The  practice 
has  arisen  of  not  hiring  a  house  until  informed  of  its  healthiness  by  the 
Board  of  Health ;  and  consequently  owners  are  impelled  to  put  their 
houses  into  a  sanitary  condition. 

Orgfanisation  and  Sanitary  Legislation.— The  sanitary  service  is 

directed  by  a  separate  department,  with  the  medical  officer  of  health  at 
its  head.  It  contains  also  a  clerk  and  three  sanitary  inspectors.  The 
instructions  for  these  employes  are  the  same  as  in  England.  The  surveyor 
or  engineer  also  forms  part  of  the  sanitary  service,  but  he  has  a  separate 
department,  consulting  when  necessary  with  the  sanitary  department. 

The  supervision  of  the  carrying  out  of  the  sanitary  laws  belongs 
partially  to  the  police.  The  chief  inspection  of  common  lodging  houses 
is  made  by  the  senior  lieutenant  of  the  police,  and  so  on.  The  Town 
Council  exercises  final  control  over  the  more  important  questions  of  the 
sanitary  service. 

In  addition  to  the  general  sanitary  laws,  there  are  municipal  sanitary 
regulations,  which  are  contained  in  the  Edinburgh  Municipal  and  Police 
Act  of  1879,  in  the  Edinburgh  Slaughter-houses  Act^  1850,  Edinburgh 
Markets  and  Customs  Act,  1874,  etc.  These  Acts  contain  among  other 
clauses,  powers  to  secure  the  compulsory  notification  to  the  medical 
Officer  of  Health  of  each  case  of  the  chief  infectious  diseases,  anticipating 
the  powers  of  the  Infectious  Disease  (Notification)  Act  of  1889. 

Sanitary  Provisions  as  to  the  Air.— The  conditions  regulating  the 

hygiene  of  the  atmosphere  in  different  parts  of  the  town  differ  more  than 
those  on  any  other  point,  owing  to  the  steep  character  and  the  varying 
age  and  character  of  btriHIngs  in  different  parts  of  the  town. 


EDINBURGH.  203 

The  old  town  on  the  sides  of  the  C«stle  Hill,  which  at  the  beginning  of 
this  century  was  still  surrounded  by  n'alls,  has  no  public  gardens  or  parts 
planted  by  trees.     The  houses  are  crowded  and  often  without  yards. 

The  height  of  dwellings,  some  reaching  to  ten  storeys,  is  an  essential 
obstacle  to  the  penetration  of  sun  and  air  to  the  bottom  of  the  street. 
Moreover,  these  houses,  formerly  occupied  by  the  nobility,  are  now  nearly 
exclusively  occupied  by  the  poorest  classes,  rendering  still  more  difficult 
the  purification  of  the  air  in  this  quarter. 

Nevertheless  in  recent  years,  by  widening  streets  and  removing  a  con- 
siderable number  of  houses,  the  sanitary  conditions  hove  been  greatly 
improved,  as  shown  by  the  lowered  general  mortality,  to  which  other 
sanitary  improvements  have  contributed. 

The  inhabitants  of  Great  Britain,  much  more  than  other  people,  have  a 
fair  conception  of  the  importance  of  ventilation,  tfaus  obviating  some  of 
the  dangeis  from  the  bad  construction  of  houses.  Even  in  coW  weather 
the  windows  of  high  houses  are  opened,  children  and  adults,  without  fear 
of  chill,  breathing  the  pure  air. 

The  old  town  is  surrounded  on  three  sides  by  spacious  open  places. 
On  the  north  the  magnificent  Primes  Strett  Gardens  stretch  from  east  to 
west,  across  the  town ;  on  the  east  is  the  Queen's  Park,  near  Holyrood 
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I'alace.  This  park  is  continued  on  the  heights  of  Arthur's  Seat,  which  is 
surrounded  by  a  handsome  promenade.  Quern's  Road.  To  the  south,  are 
immense  meadoivs  for  public  recreation  in  the  open  air — horse  exerdse 
for  the  rich,  and  football  for  those  less  favoured  by  fortune. 

The  new  town,  occupied  by  the  upper  classes,  possesses  large  and  aiij 
streets,  intersected  by  open  spaces,  crescents,  and  squares,  well  planted 
with  trees  and  grass.  There  are  pleasant  promenades  in  different  partsof 
the  banks  of  the  Water  of  Leitii,  and  the  imposing  Calton  Hill  lies  to  the 
east  of  the  New  Town, 

In  the  suburbs  houses  are  more  scattered,  having  gardens,  and  giring 
the  inhabitants  a  taste  of  the  pure  and  fresh  air  of  the  country. 

In  the  New  Town  the  houses  are  never  higher  than  the  width  of  the 
street,  and  usually  not  so  high.  The  erection  of  houses  without  proper 
yard  space  is  forbidden.  The  house.s,  as  in  the  rest  of  Great  Britain,  are 
not  very  high,  being  only  intended  for  one  family.  Each  must  have  an 
open  yard  behind ;  consequently  there  is  behind  each  group  of  houses  a 
large  open  space,  divided  from  each  house  by  walls  about  six  feet  high. 
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These  open  spaces  are  often  laid  with  grass,  with  or  without  trees,  and  are 
very  well  kept. 

The  ventilation  of  houses  in  Scotland  is  the  same  as  in  England,  the 
improvements  being  common  to  both.  An  apparatus  similar  to  Boyle's 
air-pump  ventilator  is  the  exhaust-ventilator  of  Buchan,  of  Glasgow. 

Fig.  61  is  a  section  of  the  ventilator  shown  in  Fig.  62  ;  its  base  A  rests 
on  a  wooden  frame  B,  placed  on  the  ridge  C. 

It  is  much  used  for  the  ventilation  of  churches,  assembly  rooms,  schools,- 
hotels,  hospitals,  etc.  Fig.  63  shows  a  more  ornamental  form  of  the  same 
apparatus. 

In  order  to  prevent  any  down-current  of  air,  and  the  inconveniences 
arising  during  the  cold  season,  or  from  strong  winds,  Buchan  has  con- 
structed an  anti-doivn  draught  valve-box^  which  can  be  connected  with  his 
ventilator,  as  shown  in  F'ig.  64.  B  is  the  Buchan's  exhaust-ventilator,  placed 
on  the  framework  on  the  ridge.  L  F  is  the  discharge-pipe  for  foul  air, 
coming  from  the  valve-box  A,  placed  on  a  board  above  the  rafters ;  J 
is  the  ceiling.  C  ace  the  valves  which  automatically  close,  and  are  so 
balanced  as  to  open  with  the  most  feeble  current  of  ascending  air,  and 
close  with  a  current  of  descending  air.  D  is  a  pane  of  glass  on  each  side 
of  the  box  A  to  enable  the  action  of  the  valves  to  be  seen.  E  is  a  plate  of 
a  certain  weight,  to  which  is  fixed  a  cord  N,  moving  on  the  pulley  G.  By 
this  means  the  ventilator  can  be  closed  if  desired,  and  the  current  can  be 
regulated. 

The  relative  size  of  the  orifice  H,  and  of  the  discharge-pipe  L,  are 
generally  such  that  the  diameter  of  the  first  is  double  that  of  the  second. 
The  proportion  diminishes  for  pipes  more  than  6  ins.  in  diameter. 

The  amount  of  ventilation  depends  on  the  force  of  the  wind,  and  the 
difference  between  the  internal  and  external  temperature.  Buildings  fully 
exposed  heed  much  less  ventilating  apparatus  than  others  built  in  narrow 
streets.  For  churches  containing  more  than  300  persons,  one  allows  for 
each  person  an  outlet  of  24  square  inches.  Many  small  outlets  are  pre- 
ferable to  one  large  one.  They  can  be  made  to  converge  to  one  outlet. 
In  this  case  the  diameter  of  the  chief  tube  can  be  less  by  one-quarter  than 
the  sum  of  the  small  tubes.  For  single  storeyed  buildings  it  suffices  to 
have  ventilators  on  the  ridge  without  discharge-pipes.  If  it  is  desired  to 
have  a  valve-box,  a  tube  from  two  to  three  feet  long  is  required.  The 
valve-box  is  fixed  as  show^n  at  O  R  in  Fig.  64. 

For  schools,  small  churches,  and  assembly  and  other  rooms  which  are 
used  daily  for  a  considerable  time,  the  outlets  should  be  \  to  -J  square 
feet  in  area  for  each  person. 

In  hospitals  where  each  person  is  allowed  1,400  to  1,700  cubic  feet  of 
space,  twelve  to  sixteen  times  more  area  for  discharge  of  air  should  be 
required  than  in  schools. 

For  ordinary  rooms,  outlet  shafts  with  a  sectional  area  of  24  square 
inches  for  each  i)erson  should  be  provided. 

Another  ingenious  apparatus  is   known  as  Honeyman's    Ventilator  or 
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Diaphragm^  invented  by  the  celebrated  church  architect,  John  Honeyroan, 
of  Glasgow.  In  construction  as  shown  in  Figures  65  and  66,  it  consists  of 
a  long  box  placed  horizontally  between  the  ceiling  and  the  upper  floor,  and 
communicating  with  the  external  air  at  two  opposite  free  walls.  It  can 
also  be  fixed  above  the  ceiling,  to  open  on  each  side  of  the  roof,  reaching 
from  one  ridge  to  the  other. 

The  bottom  of  the  box  slopes  to  the  exterior,  and  is  covered  with  lead 
and  zinc,  so  that  rain  easily  drains  off.  In  the  box,  communicating  with 
the  aperture  from  the  room,  is  the  diaphragm. 

Fig.  65  shows  a  diaphragm  suitable  for  ventilation  above  the  ceiling. 
Fig.  66  shows  the  same  adjusted  in  the  ceiling.  When  the  wind  blows 
into  the  ventilator  at  A,  the  valves  B  become  closed ;  the  air  passing  by  the 
opening  D,  becomes  augmented  in  rapidity,  and  produces  an  ascending 
current  towards  the  exterior  E.  The  air  of  the  room  is  thus  aspirated 
through  F.  The  valves  are  of  oiled  silk,  so  arranged  that  they  are  open 
when  the  air  is  calm,  the  impure  air  from  the  room  then  escaping  on  both 
sides. 

This  ventilator  presents  several  advantages.  It  can  be  fixed  without 
the  necessity  of  external  decorative  arrangements.  It  has  a  large  outlet- 
opening  without  causing  down-draughts  of  air.  Unlike  other  ventilators, 
in  which  currents  of  air  are  produced  in  small  tubes  by  the  action  of  the 
wind  on  large  tubes,  here  the  current  is  produced  in  a  large  tube  by  the 
action  of  the  wind  on  a  small  one. 


IT 


i; 


\ 


0 


=^ 


\ 

\ 

D 

Fig.  66. 


Honevman's  Ventilator. 


Sanitary  Provisions  as  to  Water.— Edinburgh  has  had  a  central 

system  of  water-supply  since  1681.     Up  to  that  date  the  town  supply  was 
derived  .solely  from  the  springs  at  the  back  of  Castle  Hill,  and  even  to-day 
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a  large  number  of  these  are  used.     Formerly  the  water  was  brought  to  the 
neighbourhood  of  the  town  from  these  in  wooden  pipes. 

The  Water  Company  was  founded  in  18 19,  its  water  being  derived  from 
the  Crawley  springs  in  the  Pentland  Hills.  As  these  \vere  insufficient,  the 
Company  has  constructed  an  aqueduct,  bringing  the  water  of  Morfoot 
Hills  a  distance  of  thirty-seven  miles.  The  water  coming  from  hills  2,150 
high,  there  is  no  necessity  for  pumping. 

The  water  thus  furnished  is  however  muddy,  especially  in  the  rainy 
season,  and  requires  filtering.  The  filtering  beds  at  Colington  are  about 
three  miles  south  of  the  town. 

The  water,  brought  in  cast-iron  pipes,  is  received  at  Colington  into  a 
large  collecting  reservoir,  whence  it  is  conducted  into  filtering  beds,  and 
afterwards  into  a  reservoir,  from  which  it  supplies  the  city.  Colington  is 
so  much  higher  than  Edinburgh,  that  the  highest  points  in  the  city,  in- 
cluding the  old  castle  at  the  summit  of  Cattle  Hill  are  supplied  by  siipple 
gravitation.  The  filtering  medium  is  formed,  as  usual,  of  several  layers  of 
stone  gradually  decreasing  in  size,  of  gravel,  and  finally  of  sand.  The 
stones  form  the  lowest  stratum. 

Foreign  particles  are  arrested  in  the  upper  part  of  the  sand,  this  being 
removed  from  time  to  time,  and  renewed  by  the  addition  of  pure  sand, 
when  it  has  become  much  thinned.  The  process  of  cleansing  is  tedious 
and  costly,  as  the  sand  is  removed  by  hand  and  barrow,  thoroughly 
cleansed,  and  then  replaced.  Each  filtering  bed  having  a  superficial  area 
of  3,588  square  yards,  it  will  be  understood  that  large  quantities  of  sand 
require  to  be  removed  at  each  cleansing. 

The  method  of  washing  and  purifying  the  sand,  employed  at  Colington, 
is  very  simple  and  practical.  Over  the  orifice  of  a  pipe  which  brings  the 
water  from  the  collecting  reservoir  to  the  filter  is  placed  an  iron  box  so 
adjusted  that  the  orifice  of  the  pipe  is  at  the  bottom  of  the  box.  Over 
this  orifice  is  fixed  a  kind  of  strainer,  through  which  the  water  passes  in 
jets.  The  box  is  two  metres  long  and  one  metre  wide.  One  of  itJs  short 
sides  is  a  little  lower  than  the  others. 

The  box  is  partially  filled  with  the  dirty  sand  and  the  tap  turned ;  the 
water  coming  from  the  bottom  stirs  up  the  sand,  and  thus  washes  it.  The 
fouled  water  escapes  by  the  lowest  side  of  the  box,  and  is  removed  by 
canals.  To  ensure  equal  purification  of  the  sand,  it  is  stirred  from  time  to 
time  in  the  box.  There  are  two  similar  pipes  in  each  filtering  bed  to 
enable  the  transport  of  the  sand  to  the  box  to  be  easily  carried  out. 
Great  economy  of  working  is  effected  by  this  method  of  cleansing  the  sand. 

The  waste  water  from  the  sand- washing  has  also  been  utilised,  being 
collected  into  two  reservoirs,  and  used  for  irrigating  fields  at  a  lower 
level. 

No  house  is  allowed  to  be  built  in  Edinburgh  without  a  supply  of  water 
l)eing  laid  on  to  it.  In  the  poor  quarters,  where  there  are  several  families 
in  one  house,  taps  are  placed  on  the  landing  on  each  storey. 

In  the  streets  and  public  places  are  a  large  number  of  fountains  with 
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cups  for  supplying  drinking  water.     A  considtrnililt;  Dumber  td  oU  > 
arc  still  used. 

'ITie  water-mte  is  paid  by  the  owner  of  each  house,  and  is  \ 
its  rental.     'Ilius  a  too  economical  consumption  on  the  pan  of  t 
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avoided.  \\'a[er-metcrs  are  not  permitted.  K.xpcriencc  has  shown  that  in 
•Tustations  and  deposits  of  dirt  in  time  form  in  nater-pipes  causing  obstruc- 
tion in  them.  Figures  67  and  68  show  a  very  ingenious  apparatus  designed 
liy  (Uenfield  and  Co.,  of  Kilmarnock,  for  the  cleansing  irf  large  iron  pipes. 
.\t  each  bend  of  the  pi|)e  a  pipe  of  the  form  shown  in  Fig.  67  is  adjusted 
\^'hen  it  is  wished  to  cleanse  this,  the  cover  is  lifted  anid  the  appatatus 
shown  in  Fig.  68  is  introduced,  with  its  extremity  pointing  in  the  direction 
of  the  current.  The  cover  is  then  closed,  and  the  pressure  of  water  drives 
on  the  apparatu.s,  which  in  its  course  scrapes  off  the  deposits. 


KiC.    68.— GLKSFJKT.Tj's   ArrARATlS   tOR   CiEANSINC.   WATER-PlPtS, 

'I'his  apparatus  is  used  in  several  parts  of  Scotland. 

For  smaller  pipes,  the  .same  house  has  constructed  a  simpler  apparatus, 
a  sort  of  oval  shovel  of  sheet-iron,  of  the  shape  of  the  pipe,  and  fixed  to  ii 
by  a  spring.  By  means  of  a  wooden  handle  this  can  be  pushed  backwards 
and  forwards  to  scrape  off  deposits. 

Sanitary  Provisions  as  to  Foods.— As  already  stated,  the  SiA  (/ 

Food  and  Drtigs  Act  is  in  force  in  Scotland.  One  of  the  most  important 
duties  of  the  sanitary  inspectors  of  Edinburgh  is  the  control  over  the  ob- 
servance of  this  Act,  and  of  the  power  conferred  by  the  Public  Health  Act 
as  to  the  seizure  of  unsound  and  diseased  food. 

In  addition  to  these  general  powers,  the  measures  against  the  sale  of 
meat  from  diseased  animals  are  here  more  severe  than  in  any  other  part  of 
the  world.  Slaughtering  can  only  be  carried  out  in  the  public  atiattoir  for 
the  city  and  a  radius  of  two  miles. 
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The  animals  are  examined  before  slaughtering,  and  the  meat  afterwards. 
All  flesh  of  diseased  animals  is  destroyed,  or  treated  so  that  it  cannot  be 
used  for  food. 

For  animals  found  at  the  abattoir  to  be  affected  with  pleuro-pneumonia, 
the  owner  is  compensated  to  the  extent  of  three-fourths  of  their  market 
value. 

Foreign  meat  is  required  to  be  conveyed  to  the  abattoir,  and  examined 
before  being  exposed  for  sale.  The  owner  of  each  carcass  or  part  of  a  car- 
cass pays  at  the  abattoir  the  same  impost  as  if  the  animal  had  been  killed 
there.     He  is  not  allowed  to  bring  the  hide,  horns,  or  hoofs  into  the  town. 

These  regulations  rendering  imported  meat  dearer  than  that  slaughtered 
in  the  town,  have  secured  the  desired  end,  that  as  a  rule,  living  animals 
are  brought  to  the  slaughter-house,  thus  ensuring  the  most  complete  super- 
vision. 

The  flesh  of  pork  is  not  specially  examined  for  trichinae — either  in  Edin- 
burgh or  London.  Pork  is  eaten  well  cooked,  and  cases  of  trichinosis 
have  not  been  discovered.  The  sale  of  meat  is  unrestricted,  but  the  store- 
houses and  shops  are  under  rigorous  sanitary  inspection. 

Besides  the  preceding  regulations,  the  sale  of  milk  is  under  the  following 
restrictions :  All  places  intended  for  the  sale  of  milk  must  be  approved  by 
the  Sanitary  Authority.  All  cases  of  infectious  disease  in  the  family  of  the 
milk-seller,  or  among  his  servants  must  be  notified  ;  and  the  orders  then 
given  to  prevent  the  spread  of  disease  must  be  carried  out. 

The  sanitary  inspectors  supervise  the  sale  of  milk.  They  take  from  time 
to  time  samples  of  milk  for  analysis  by  the  public  analyst,  as  prescribed  by 
law.  This  officer  receives  an  annual  salary  of  ;£^ioo,  with  an  additional 
sum  for  each  analysis  done  in  his  laboratory. 

Sanitary  Regrulatlons  as  to  the  Soil.— Scavenging.— In  Edin- 
burgh, as  in  ever}'  place  where  perfection  is  aimed  at,  the  Sanitar>' Adminis- 
tration has  control  over  the  construction  and  cleansing  of  streets  and  public 
places.  The  principal  streets  are  generally  paved  with  stone ;  the  most 
recent  are  of  wood  laid  on  cement,  as  in  London.  The  branch  streets  are, 
as  a  rule,  macadamised.  Along  the  course  of  tramways,  asphalte  is  employed. 

The  footpaths  of  the  principal  streets  are  of  granolithic  material,  a  sort 
of  artificial  stone  in  blocks  3  to  6  feet  square. 

The  principal  streets  are  cleansed  in  the  early  morning,  and  mud  is  re- 
moved along  with  other  filth.  In  the  other  streets,  cleansing  may  be  done 
later  in  the  day. 

Household  refuse  is  removed  daily.  Dustbins  are  forbidden  to  be  kept 
in  houses.  The  dustbin  is  placed  in  the  street  each  evening,  and  emptied 
early  the  next  morning.  The  refuse  is  removed  in  carts  either  to  the  pub- 
lic abattoir  to  be  mixed  with  the  ordure  from  that  establishment,  or  to  a 
depot  beyond  the  town  near  a  railway  line  by  which  it  is  conveyed  into  the 
country. 

Sewerage.— Since  the  beginning  of  i860,  Edinburgh  has  had  a  com- 
plete system  of  sewers.     In  accordance  with  the  local  regulations,  each 
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house  in  the  town  must  have  its  sewdge  and  waste-water  conveyed  into  the 
sewers.  The  slope  of  the  ground  is  very  favourable  to  drainage,  the  two 
valleys  which  divide  the  city  sloping  towards  the  sea.  Thus  the  sewers  of 
each  part  of  Edinburgh  can  easily  be  conveyed  towards  collecting  sewers. 

The  principal  collecting  sewer,  following  the  valley  to  the  north  of  the 
old  town,  goes  to  the  irrigation  farm  at  Craigentinny,  which  is  a  private 
enterprise,  the  proprietor  of  the  farm  having  made  a  contract  with  the 
Sanitary  Authority. 

The  arrangements  are  very  primitive,  the  sewer  when  it  has  left  the  town 
becoming  an  open  channel,  which  conveys  the  sewage  to  the  fields.  Here 
it  ramifies  into  a  large  number  of  small  canals,  which  spread  the  water  on 
the  soil.  At  certain  parts,  the  lateral  streams  are  furnished  with  sluices,  to 
enable  the  water  to  be  directed  to  special  parts  of  the  fields ;  the  excess 
flows  into  the  sea.  In  the  neighbourhood  of  the  town  are  other  fields 
irrigated  in  the  same  manner  by  the  contents  of  other  sewers. 

In  the  other  valley  which  divides  Edinburgh  flows  the  \\'ater  of  Leilh. 
This  stream  formerly  received  the  sewage  of  the  parts  of  the  town  sloping 
towards  it.  It  is  now  received  into  a  great  collecting  sewer  of  cast-iron, 
which  conducts  it  directly  to  the  sea,  about  half  a  kilometre  to  the  south  of 
the  new  docks  of  Leith.  This  sewer  opens  into  an  intercepting  reservoir, 
at  a  sufficient  height  to  allow  of  the  sewage  flowing  away  freely,  even  at 
high  tide.  From  this  reservoir  a  pipe  is  carried  along  the  bottom  of  the 
sea  to  low-water  level. 

The  sewers  of  the  town  are  mostly  of  glazed  earthenware,  the  form  of 
which  has  been  improved  in  recent  years.  Figures  69  and  70  represent  two 
modern  types  made  by  Buchan. 


FtG.  69.  Fig.  70. 

Section  of  an  Elliptical-ribbed  Sewer.      Sections  of  a  Cylindrical  Sewek. 

Fig.  69  is  the  section  of  an  egg-shaped  ribbed  drain-pipe.  We  know 
that  the  rapidity  of  the  current  is  more  uniform  in  oval  than  in  cylindrical 
pipes,  even  when  the  quantity  of  water  is  less.  They  also  require  less  water 
for  cleansing.  The  ribs  AA  serve  to  keep  the  pipe  in  a  fixed  position. 
The  space  between  them  is  either  filled  with  cement  to  render  the  pipes 
more  solid,  or  with  gravel,  which  serves  to  dry  the  soil.  CyHndrical  pipes 
are  constructed  with  similar  supports.  Other  pipes  have  supports  like 
those  seen  in  Fig.  70  which  keep  the  joints  in  place,  the  pipes  and  their 
supports  being  in  one  piece. 
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Fig.  71. — Bucman's  Intbrcepti: 


The  oval  opening  with  cover  E  18  inches  long  enables  the  drain  to 
be  cleansed.  The  cover  is  cemented  down  to  the  pipe,  so  as  to  close  it 
hermetically. 

The  drains  for  surface  water  from  the  streets  empty  into  the  sewers.  At 
the  street-level,  they  are  furnished  with  a  grating  which  prevents  the  entry 
of  solid  matters. 

The  sewers  are  ventilated  by  grids  in  the  streets,  or  in  some  parts  by 
shafts  carried  up  the  sides  of  houses  above  the  roof. 

The  general  arrangements  of  waste  pipes  are  as  described  at  p£^^;es  78 
and  103.  As  we  have  seen  (p.  83)  all  waste-pipes  and  house-drains 
should  be  trapped  from  the  sewers.  Intercepting  traps  between  the  drain 
and  sewer  are  shown  in  Figures  71  and  ^2,  the  inlet  ventilation  for  the 
house-drain  has  been  shown  at  A  Fig.  1 7. 

These  syphon-traps  are  after  (he  model  of  those  proposed  by  the  Local 
Government  Board  (Fig.  1 7  A),  but  differing  in  the  fact  that  the  descend- 
ing arm  of  the  trap  is  vertical,  thus  forming  an  acute  angle ;  hence  the 
name  of  cascade-action  drain-trap  sometimes  given  to  it. 


Bo  CHAN'S  ISTEkCEPTING-TBAP. 


Fig.  73. 


Fig.  73  shows  a  section  of  a  grease-trap.  It  is  adapted  for  receiving  the 
vasie-water  from  kitchens,  and  for  intercepting  the  fat,  which  frequently 
on  solidifying  becomes  deposited  inside  drains  finally  causing  their  obstruc- 
tion. 
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Water-CIOSetS. — In  all  well-to-do  dwellings  in  Edinburgh,  water-closets 
are  used.     These  are  like  the  English  closets  in  all  practical  points. 

Valve  closets,  wash-down  and  short-hopper  closets  are  also  in  use,  and 
as  in  England  appear  to  be  gradually  superseding  the  wash-out  closets. 

In  workmen's  dwellings  in  Edinburgh,  each  family  cannot  have  its  own 
special  closet ;  and  in  some  of  the  old  houses  there  is  no  yard  in  which  the 
closet  can  be  placed. 

In  these  dwellings  pails  or  tubs  are  made  use  of,  which  are  emptied  each 
night,  cleansed  and  disinfected. 

All  these  houses  have  the  street  water-supply  and  an  opening  to  the 
sewer ;  into  the  latter  the  pails  are  directly  emptied,  cleansed,  and  their 
nterior  treated  with  carbolic  acid 

Cow-Houses  or  Byres. — The  custom  in  Edinburgh  of  keeping  cows 
within  the  town  doubtless  goes  back  to  the  time  when  it  was  a  fortified 
place.  In  1863  the  number  kept  in  the  town  had  risen  to  2,015,  and  there 
was  just  cause  for  complaint  of  the  resulting  nuisance.  Since  then  the  in- 
spection of  cattle  and  the  cleansing  of  byres  have  been  carried  out  with 
such  rigour  that  the  number  of  cows  has  probably  not  increased,  and  the 
resulting  nuisance  has  been  reduced  to  a  minimum. 

The  right  of  keeping  cows  within  the  town  is  subject,  in  addition  to  the 
general  law,  to  the  following  regulations  : — 

All  byres  must  be  registered.  Their  size  must  be  measured,  and  only 
the  prescribed  number  of  cows  kept  in  them.  They  must  be  from  time  to 
time  inspected  by  the  superintendent  of  streets  and  buildings.  If  the  floors 
or  drains  are  defective  in  any  respect,  they  must  be  repaired,  after  a  notice 
to  this  effect. 

Each  byre  .should  have  a  water  supply  for  washing  and  cleansing.  The 
dung-pit  should  be  emptied  daily. 

Whenever  a  cow  dies,  the  inspector  should  be  informed,  and  it  is  his 
duty  to  inquire  into  the  nature  of  the  malady. 

Pigs  can  only  be  kept  at  the  outskirts  of  the  town,  and  when  the  locality 
and  all  the  arrangements  are  approved  by  the  Sanitary  Authority. 

Abattoirs. — The  public  abattoir  of  Edinburgh  is  situated  near  Foun- 
tain Bridge,  and  faces  on  one  side  the  canal  which,  running  through  the 
most  fertile  part  of  the  country,  connects  Edinburgh  with  Glasgow. 

The  abattoir  is  enclosed  by  a  high  wall,  and  the  public  are  not  admitted 
to  it.  The  site  contains  two  parallel  buildings,  divided  into  compartments, 
each  having  a  space  where  are  placed  the  beasts  intended  for  slaughter. 
The  surface  slopes  outwards. 

A  channel  running  the  length  of  the  buildings  carries  off  the  waste 
water.  Each  compartment  has  its  own  water-supply,  and  is  paved  with 
granolithic  slabs  carefully  cemented  together. 

The  entire  ground  is  paved  with  square  stones. 

In  proximity  with  the  abattoirs,  there  are : 

I.  Covered  sheds  for  the  cattle,  the  floor  of  which  is  strewn  with  a 
large  quantity  of  peat  as  litter  ; 
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2.  An  isolated  shed  for  sick  animals,  with  a  place  for  depositing  their 
food; 

3.  A  building  for  the  treatment  of  guts,  of  fats,  horns,  hoofs,  hides,  etc. ; 

4.  A  drying  place  for  the  preparation  of  albumen  (desiccated  serum). 
The  preparation  of  this  product  is  ve^y  simple,  although  the  attempt  is 

made  to  keep  it  secret.  As  soon  as  the  blood  is  coagulated,  it  is  divided 
into  segments  by  a  knife  with  a  large  blade,  and  placed  in  tin  receptacles 
with  perforated  bottoms.  The  liquid  serum  passes  then  into  a  receptacle 
placed  beneath,  and  is  subsequently  dried  at  a  temperature  of  40°  C.  The 
albumen  thus  obtained  forms  a  valuable  article  of  commerce  employed  in 
dyeing  processes  and  in  the  manufacture  of  printed  calicoes,  replacing  the 
dried  white  of  egg  which  is  more  costly,  but  was  formerly  exclusively  used' 
for  this  purpose.  The  coagulated  blood  remaining  after  the  separation  of 
serum  is  conveyed  into  a  special  building. 

5.  This  building  is  for  the  preparation  of  blood  guano.  Here  is  a  steam 
boiler  in  which  the  greater  part  of  the  water  contained  in  the  blood  is 
evaporated.  The  mass  is  then  completely  desiccated  by  steam,  after 
having  been  spread  out  flat.  The  product  is  a  powder  employed  as 
manure. 

6.  The  office,  near  the  gate  of  the  abattoir,  with  rooms  for  the  super- 
intendent and  veterinary  officer. 

The  slaughtering  is  done  as  in  London.  The  Jews  also  slaughter  in  the 
abattoir,  according  to  their  usual  method,  by  making  a  large  and  deep 
incision  across  the  neck  of  the  animal. 

Opposite  each  compartment  are  two  barrows,  one  for  blood,  the  other 
for  the  intestines  and  other  non-utilisable  parts.  These  are  not  allowed  to 
be  carried  into  the  abattoir. 

The  refuse  is  carried  to  a  place  behind  the  abattoir,  and  placed  in  a 
tumbler-cart.  When  this  is  full,  it  is  conducted  to  the  depot  near  the 
canal,  outside  the  abattoir.  A  considerable  amount  of  house-refuse  is 
brought  here  each  day  from  the  town.  This  lies  in  beds  18  inches 
thick,  and  on  it  is  deposited  the  refuse  from  the  abattoir,  which  is  then 
covered  over  with  dry  house-refuse.  It  is  thus  deprived  of  offensive  smell, 
and  is  then  immediately  loaded  on  to  the  barges  which  convey  it  into 
the  country,  without  a  day's  delay. 

The  annual  rent  for  a  single  compartment  in  the  abattoir  is;^8.  Several 
butchers  may  combine  for  the  hire  of  a  single  compartment. 

Butchers  may  also  kill  in  the  abattoir,  and  pay  a  fixed  sum  for  each 
animal  slaughtered. 

Measures  against  the    Spread    of   Infectious    Diseases.— 

Vaccination* — Vaccination  is  carried  out  in  Edinburgh  at  three  public 
dispensaries,  where  poor  persons  receive  gratuitous  medical  treatment. 
Here  also  medical  students  are  instructed  in  the  practice  of  vaccination, 
which  in  Great  Britain  can  only  be  done  by  a  doctor. 

Isolation  and  Care  of  tlie  Sick.— In  Edinburgh,  of  all  cities  of 
the  world,  the  notification  of  infectious  diseases  has  received  the  most 
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complete  .'development.      The  powers  under  which   this  notification  is 
enforced  are  contained  in  the  Edinburgh  Municipal  and  Police  Act,  1879  • 

"  In  order  to  secure  the  most  effectual  measures  against  the  spread  of 
infectious  diseases,  all  doctors  practising  in  the  town  are  required,  under 
penalty  of  a  fine  of  fifty  francs  on  default,  within  twenty-four  hours  to 
inform  the  medical  officer  of  health  of  every  case  of  cholera,  t>'phus, 
typhoid  fever,  diphtheria,  small-pox,  scarlet  fever  and  measles  occurring  in 
their  practice,  giving  at  the  same  time  the  patient's  address."  The  doctor 
receives  25,  6d.  for  each  notification  of  which  the  diagnosis  is  correct 

In  order  to  facilitate  the  declaration,  the  medical  officer  of  health  is 
required  to  furnish  each  doctor  with  printed  forms.  These  forms  are 
supplied    in    books  with    counterfoils,   stamped    envelopes    being   also 

furnished.     The  forms  are  as  follows  : 

No 


Case  of 


At 


Declared. 


18 


Edinburgh  Municipal  atid  Police  Act, 


No. 


To  the  Medical  Officer  of  Health, 


18. 


There  is  a  case  of 

At  

Age Sex 

No  immediate  measures  are  necessary. 

Name , 


The  right  portion  of  the  form  is  detached  and  put  into  a  stamped 
envelope  having  the  printed  address  : — 

Edinburgh  Municipal  and  PoUce  Act,  1879. 

Dr.  Littlejohn, 

Medical  Officer  of  Health, 

Police  Chamber. 

The  books  of  forms  and  envelopes  are  sent  to  each  doctor  with  a  letter 
in  which  the  preceding  paragraph  of  the  municipal  law  is  quoted,  and 
which  contains  the  following  additional  observations : — 

"  If  any  case  requires  removal  to  the  hospital ;  or  if  the  dwelling  of  a 
patient  or  its  surroundings,  or  any  other  circumstance  appears  to  you  to 
require  the  attention  of  the  Sanitary  Authority,  it  is  only  necessary  to  strike 
out  the  word  *  no  '  in  the  phrase,  '  no  immediate  measures  are  necessary. 
As  soon  as  this  certificate  is  received,  a  sanitary  inspector  will  take  the 
necessary  measures. 

"  If,  on  the  contrary,  you  retain  the  word  *no,'  it  will  be  understood  that 
you  consider  any  action  on  the  part  of  the  Sanitary  Authority  inopportune 
or  unnecessary.  In  this  case,  you  will  receive  fifteen  days  later  a  request 
for  information  from  the  Sanitary  Department  as  to  whether  you  judge 
their  assistance  necessary  or  desirable  for  disinfecting  the  room  and 
clothing  of  the  patient." 

As  soon  as  a  case  of  infectious  disease  is  notified,  the  sanitary  inspectors 
make  careful  inquiries  into  its  probable  origin.  The  question  as  to  the 
connection  of  water-supply,  milk-supply,  or  other  foods,  or  contact  with 
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other  patients  with  the  case  is  carefully  investigated.  The  state  of  the 
bouse  as  to  cleanliness,  etc.,  is  also  investigated.  As  soon  as  practicable 
measures  are  taken  to  remove  the  cause  of  infection  and  prevent  its 
spread. 

Edinburgh  has  a  hospital  containing  200  beds  for  the  treatment  of 
infectious  patients.  This  hospital  is  somewhat  old,  but  thanks  to  its  open 
situation,  and  the  ample  air-space  allowed  for  each  patient  (about  1,800 
cubic  feet),  it  answers  its  purpose  admirably.  Its  ventilation,  as  ordinarily 
in  England,  is  by  windows,  of  which  the  upper  pane  opens  inwards,  and 
by  the  fireplaces,  which  are  on  the  principle  of  the  Galton  stove.  There 
is  also  a  system  of  heating  by  hot-water  pipes,  pure  air  being  admitted 
over  coils  of  these  pipes. 

The  dejecta  passed  in  bed-pans  are  disinfected  by  means  of  carbolic 
acid ;  those  in  water-closets  are  flushed  by  means  of  a  discharge  of  three 
gallons  of  water.  In  the  hospital  there  is  a  dry-heat  disinfecting  stove  of 
an  old  pattern.  It  is  cylindrical,  of  sheet  iron ;  and  in  it  are  suspended 
wire  baskets,  full  of  articles  requiring  disinfection. 

The  medical  attendant  and  his  assistant  reside  in  the  hospital. 

The  care  of  the  sick,  as  in  all  hospitals  in  Great  Britain,  is  entrusted  to 
a  superintendent  nurse  with  nurses  under  her. 

The  importance  of  isolation  in  infectious  diseases  has  become  so  well 
recognised  by  the  people,  that  even  wealthy  people  solicit  admission  to  the 
hospital.  Each  patient  may  arrange  to  be  attended  by  his  own  doctor. 
The  conveyance  of  patients  to  the  hospital  is  carried  out  under  the  care  of 
the  Sanitary  Department. 

The  other  hospitals  of  the  town  have  isolated  rooms  for  suspected  cases 
of  infectious  disease.  As  soon  as  the  infectious  character  of  a  case  is 
established,  the  person  affected  is  at  once  transferred  to  the  fever  hospital. 

Disinfection  and  Burial. — These  are  organised  in  accordance  with 
the  regulations  of  the  sanitary  laws,  and  present  no  special  features. 

Prostitution. — In  Scotland,  prostitution,  as  in  the  rest  of  the  country, 
is  subject  to  a  preventive  surveillance.  By  the  Edinburgh  Municipal  and 
Police  Act,  females  are  forbidden  to  loiter  and  importune  passengers.  A 
first  infraction  of  this  regulation  is  punished  by  a  fine,  a  repetition  of  it  by 
imprisonment. 

Females  affected  with  syphilis  are  not  subject  to  any  constraint.  The 
primary  and  secondary  stages  of  this  disease  only  rarely  present  themselves 
for  treatment  in  the  hospitals.  The  tertiary  manifestations  of  the  disease, 
on  the  other  hand,  are  met  with  frequently.  Cases  so  severe  as  those 
found  in  the  English  hospitals  are  but  rarely  observed. 

Public  Buildings. — The  great  hospital  of  Edinburgh,  the  Royal 
Infirmary,  disputes  with  St.  Thomas's  Hospital  in  London  the  honour  of 
supremacy  from  a  hygienic  standpoint  among  the  hospitals  of  Great 
Britain.  It  was  begun  in  1870,  and  completed  in  1879 ;  the  cost  of  its 
construction  amounting  to  ;;^40o,ooo. 

It  has  660  beds,  arranged  in  the  three  storeys  of  the  hospital. 
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The  hospital  is  built  in  a  magnificent  Gothic  style,  and  consists  of  a 
central  building  and  eight  separate  pavilions.  Of  these,  four  are  placed 
two  by  two  on  each  side  of  the  principal  building.  The  four  others, 
placed  200  feet  distant  from  the  first,  are  separated  from  it  by  an  open 
space  traversed  by  a  covered  gallery  which  connects  the  two  divisions. 

The  four  pavilions  near  the  central  building  communicate  by  means  of 
covered  corridors  on  two  storeys.  The  other  pavilions  are  only  connected 
by  a  gallery  on  the  ground  floors. 

Special  buildings  contain  the  post-mortem  rooms,  wards  for  isolating 
doubtful  cases,  and  for  cases  of  erysipelas,  as  well  as  rooms  for  the  staff. 

The  pavilions  are  constructed  like  those  shown  in  figure  5,  page  61. 
The  sick-wards  are  95  feet  long,  25  feet  wide,  and  16  feet  high.  Each 
ward  contains  28  beds,  so  that  each  bed  has  a  little  over  376  cubic  feet  of 
air-space. 

The  ventilation  and  heating  are  on  the  same  system  as  the  Herbert 
Hospital  and  St.  Thomas's  (p.  157  etseq,).  The  fireplaces,  however,  are  not 
in  the  centre  of  the  ward,  but  against  the  walls. 

The  ground-floor  is  occupied  by  the  kitchens,  store-rooms,  and  dining- 
rooms  of  the  staff,  etc. 

The  food  is  cooked  by  the  aid  of  steam,  meat  Leing  -oafcted  before  the. 
fire  according  to  the  English  custom. 

Between  the  pavilions  and  all  around,  large  open  spaces  have  been  left 
as  gardens,  and  for  tennis  and  other  games  for  the  staff  and  convalescents, 
lor  the  last  there  is  also  a  large  convalescent  home  to  the  north  of 
Edinburgh  on  the  hills  of  Corstorphine. 

Workmen's  Dwellings.— Since  Edinburgh  has  ceased  to  be  a 
fortified  place,  and  has  expanded  as  the  population  has  multiplied,  the 
wealthy  families  have  abandoned  the  high  houses  and  narrow  streets  of 
the  old  town  ;  the  poor  taking  their  place.  The  narrower  the  streets  and 
the  more  uncomfortable  the  houses,  the  less  is  their  rental,  and  conse- 
quently the  more  they  tend  to  be  overcrowded  by  a  poor  population. 

To  ameliorate  this  state  of  things,  some  of  the  most  dilapidated  houses 
of  the  city  were  demolished,  and  replaced  by  workmen's  dwellings  more  in 
conformity  with  modern  requirements.  These  changes,  however,  have 
produced  but  little  amelioration,  as  the  houses  being  only  built  with  a  view 
to  profit,  the  rooms  were  too  small,  the  ventilation  defective,  etc. 

Public  benefactors  then  acted.  As  in  London,  considerable  sums 
were  given  by  private  persons,  and  a  society  was  formed  for  building  good 
workmen's  tenements.  A  large  number  of  workmen's  families  thus  found 
themselves  in  an  improved  condition  ;  but  the  miserable  dwellings  which 
they  left  were  occupied  by  still  poorer  persons. 

These  new  tenements  were  unfortunately  still  too  dear.  Dr.  Foulis,  a 
generous  philanthropist,  therefore  made  a  further  attempt.  He  bought  a 
group  of  houses  in  the  poorest  part  of  the  town,  cleansed  and  restored 
them,  and  transformed  them  into  tenements  for  the  very  poor,  which,  though 
small,  were  .very  useful. 
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This  was  not  all.  The  tenements  were  kept  under  supervision  as  to 
order  and  propriety,  though  much  patience  was  exercised  in  this  respect. 

The  good  result  of  this  experiment  may  serve  as  a  model  for  other 
attempts. 

There  are  in  Edinburgh  a  large  number  of  common  lodging-houses,  and 
there  are  few  towns  in  which  they  are  so  well  kept.  Each  bed  is  provided 
with  two  sheets  and  a  mattress.  A  notice  is  affixed  to  the  wall,  "  Smoking 
and  spitting  are  forbidden."  Suitable  lavatories  and  water-closets  are  pro- 
vided for  each  lodging-house. 

The  rental  fixed  by  the  authorities  should  not  exceed  3^^.  a  day. 

Industrial  Hygiene. — The  Factory  and  Workshop  Act,  as  already 
stated,  is  in  force  in  the  whole  of  Great  Britain.  For  facts  bearing  on  this 
question,  therefore  the  reader  may  refer  to  p.  168,  et  seq. 

School  Hygiene* — ^The  regulations  respecting  this  are  given  at  p.  195. 
Their  execution  is  supervised  by  the  teacher,  the  School  Board,  the 
sanitary  inspectors,  and  the  medical  officer  of  health. 
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CHAPTER   I. 

SANITARY   ADMINISTRATION    AND    LEGISLATION. 

Sanitary  Admi>s-istration. — Sanitary  Legislation.— Sanitary  Measures  in  the 
Hands  of  the  Government,  of  Provincial  and  of  Local  Authorities. — Special  Regula^ 
tions. — General  Regulations  as  to  Buildings. — Sale  of  Foods. — Factory  Legislation. 
— Inspection  of  Factories. — Work  in  Mines. 

SANITARY  ADMINISTRATION. 

The  chief  Sanitary  Authority  in  Belgium  is  the  Minister  of  Agriculture,  of 
Industry,  and  of  Public  Works.  Next  to  him  is  the  Service  de  Sanik  et  de 
VHygihie  Fublique^  whose  function  is  to  give  advice  on  important  matters 
concerning  public  health  which  are  submitted  to  them,  and  to  deliberate 
on  all  the  hygienic  questions  to  which  it  appears  to  them  desirable  to  call 
the  attention  of  the  government. 

The  Conseil  Supdrieur  was  established  by  a  royal  decree  of  the  15th 
March,  1849,  and  modified  by  a  decree  of  the  28th  March,  1883.  It 
comprises  five  medical  men,  one  veterinary  surgeon,  three  chemists,  an 
engineer,  an  architect,  and  four  public  officials,  who  are  nominated  by  the 
king,  and  appointed  by  the  State.  The  Conseil  is  not  a  permanent  medi- 
cal committee,  but  a  consultative  authority  whose  members  have  at  the 
same  time  other  functions. 

The  Royal  Academy  of  Medicine  is  another  similar  consultative  authority, 
created  by  a  royal  order  of  the  19th  September,  1841  ;  its  revised  statutes 
have  been  approved  by  a  royal  decree  of  the  7th  April,  1881.  This 
Academy  has  to  answer  questions  asked  by  the  government,  and  to  engage 
in  all  studies  and  research  which  can  contribute  to  the  progress  of  the 
different  branches  of  medical  science,  especially  therapeutics  and  hygiene. 
It  comprises  a  section  especially  devoted  to  public  health  and  forensic 
medicine. 

Beyond  these  two  consultative  bodies,  the  law  of  the  12th  March,  18 18, 
has  created  at  the  head  of  and  in  each  province  a  Commission  mcdicale  pro- 
vinciale.  The  duties  of  these  Commissions  have  been  regulated  in  detail 
by  the  royal  order  of  the  31st  May,  1880.  They  watch  over  everything 
affecting  the  public  health,  and  report  to  the  competent  authorities  all 
infractions  of  sanitary  laws  and  regulations.  It  is  part  of  their  duty  to 
give  instructions  and  advice  on  all  questions  concerning  health  which  are 
asked  of  them  by  the  Minister  of  the  Interior,  the  provincial  or  judicia 
authority.     If  an  infectious  disease  appears  in  the  province,  the  president 
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ought  immediately  to  visit,  the  affected  locality  in  order,  in. conjunction 
with  the  local  administration,  to  determine  the  measures  necessary  to  be 
taken.  The  president  ought  immediately  to  report  the  matter  to  the  pre- 
fect at  the  head  of  the  administration,  stating  his  conclusions  and  the 
measures  taken. 

It  belongs  also  to  the  Commissions  to  extend  the  use  of  vaccination, 
to  exercise  surveillance  over  manufactures,  abattoirs,  depots  for  bones, 
rags,  etc.,  which  might  occasion  nuisance,  and  over  the  cleansing  of  public 
roads  and  of  lodging-houses.  When  any  stagnant  water  or  pond  is  the 
cause  of  malaise  or  gives  off  offensive  smells,  the  Commission  can  order  it 
to  be  drained. 

The  Commission  ought  to  send  an  annual  report  of  its  work  to  the 
Minister  of  the  Interior.     These  reports  contain  the  following  divisions :— 

1.  Personal. 

(a)  In   the   towns;    physicians,  surgeons,  pharmacists,  veterinary 

surgeons,  midwives,  dentists,  druggists. 
b)  The  same  for  the  country. 

(c)  The  number  of  the  above  employed  in  proportion  to  popula- 

tion. 

(d)  Commission  of  local  health. 

(e)  Corresponding  members. 

2.  Investigations  carried  out. 

3.  Inspection  of  various  establishments. 

4.  Surveillance  over  the  carrying  out  of  laws  and  regulations.  Medical 
police. 

5.  Vaccination. 

6.  Epidemics  and  epizootics. 

7.  Sanitary  state  of  the  province  and  origin  of  diseases. 

Inspection  of  the  Commissions  of  Health  in  the  different  localities 
of  the  province. 

8.  Medical  topography. 

The  annual  reports  are  analysed  by  the  Superior  Council,  who  present 
to  the  Minister  their  deliberations  and  propositions  relating  thereto. 

Beyond  the  provincial  Medical  Commissions,  there  should  be  in  each 
town  and  important  locality  a  Commission  mkdicaU  locale.  This  is  the 
consultative  authority  in  the  hygienic  questions  of  each  town,  and  co^^^ 
sponds  closely  with  the  provincial  Commissions.  In  localities  not  suffi- 
ciently important  to  organise  commissions,  there  are  corresponding  mem- 
t>ers  of  the  provincial  councils. 

The  members  of  the  local  Commissions  and  the  corresponding  members 
are  nominated  by  the  king  and  paid  by  the  State. 

The  Charitable  Associations  {Associations  de  bienfaisance)  of  Belgium  are 
very  important  from  a  hygienic  standpoint,  and  their  great  activity  has 
given  them  a  certain  official  character.  They  possess  and  maintain  all 
the  hospitals  in  Belgium,  among  others  those  of  St.  John  and  St.  Peter 
at  Brussels,  which  have  been  very  costly.     They  also  undertake  all  the 
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public  relief,  remunerate  the  doctors  for  the  poor,  and  provide  medicines 
for  the  indigent. 

According  to  municipal  regulations,  all  the  doctors  of  the  association 
ought  to  be  approved  by  the  municipal  councils.  The  hospitals  and 
establishments  for  relief  of  these  associations  are  under  the  control  of  the 
municip>al  administration,  and  the  State  contributes  a  good  deal  towards 
their  support.  As  all  the  public  relief  depends  on  their  existence,  the 
Conseils  are  obliged  to  create  these  charitable  associations  in  localities 
where  they  do  not  already  exist.  Each  year  the  government  disposes 
of  certain  votes  of  money  which  it  appropriates  in  part  to  the  expenses 
of  the  sanitary  administration,  in  part  in  subsidies  to  communities  to 
aid  them  in  the  execution  of  sanitary  work  or  in  the  prevention  of  epi- 
demics. It  possesses,  beyond  these,  certain  special  votes  for  the  carry- 
ing out  of  great  sanitary  works,  which  are  applied  in  accordance  with  the 
recommendations  of  the  Commissions  de  salubrity. 

The  government  gives  subsidies  to  communities  for  the  following  pur- 
poses : — 

Measures  to  be  taken  in  time  of  cholera. 

The  improvement  of  workmen's  houses. 

The  construction  and  improvement  of  hospitals  and  asylums. 

Public  baths,  inundations,  cemeteries. 

Prevention  of  hydrophobia. 

Vaccination,  establishments  for  animal  lymph. 

Particif)ation  in  hygienic  exhibitions  and  congresses. 
Perhaps  the  most  important  result  obtained  by  the  government  from 
these  subsidies,  is  that  each  year  exact  and  complete  death  returns  are 
obtained  from  each  district.  The  returns  comprise  the  age,  sex,  the  civil 
state  and  profession  of  the  deceased,  the  symptoms  of  the  disease,  and  the 
certificate  of  death  from  the  doctor  in  attendance,  as  well  as  the  circum- 
stances which  preceded  and  caused  the  death.  It  is  evident  that  it  is  only 
by  the  knowledge  obtained  from  such  statistics,  continued  for  a  series  of 
years,  that  we  are  able  to  take  the  necessary  measures  for  the  amelioration 
of  the  public  health. 

SANITARY   LEGISLATION. 

There  is  as  yet  no  general  Public  Health  Act  in  Belgium.  The  health 
•of  the  country  is  regulated  only  by  the  old  laws  of  the  14th  November, 
1789,  the  i6th-24th  August,  1790,  and  the  28th  September,  1791.  The 
old  French  laws  introduced  into  Belgium  at  the  time  of  the  conquest  in 
1794  impose  on  each  community  the  enforcement  of  cleansing,  the  in- 
spection of  food,  and  provisions  against  fires,  epidemics,  and  epizootics. 
From  this  cause  the  chief  sanitary  control  is  exercised  through  a  great 
number  of  rules  and  regulations  issued  by  the  local  authorities.  In  addi- 
tion, there  are  special  regulations  for  certain  branches  of  hygiene,  the 
application  of  which  is  entrusted  to  the  government  or  to  provincial 
.authorities. 
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Sanitary  Measures  in  the  hands  of  the  Government— The  law 

of  the  19th  July,  1 831,  gives  to  the  State  the  power  to  inspect  hospitals 
and  asylums,  and  to  take  any  steps  which  may  be  required  by  the  actual 
invasion,  or  the  fear  of  an  epidemic.  By  the  law  enacted  30th  December, 
1882,  the  same  powers  are  given  in  relation  to  epizootics.  The  govern- 
ment also  regulates  industrial  hygiene  ;  and  according  to  the  regulation  of 
the  30th  April,  1881,  has  charge  of  the  security  and  salubrity  of  great 
rivers.  The  provincial  Commissions  are  charged  with  the  care  of  smaller 
streams.  By  the  law  of  the  i6th-26th  September,  1807,  it  is  the  duty  of 
the  governmerit  to  order  the  draining  of  unhealthy  marshes.  The  law  of 
the  26th  September,  1876,  empowers  the  government  to  issue  regulations 
relative  to  the  transport  of  poisonous  and  offensive  matters,  and  to  prevent 
their  being  thrown  on  the  soil,  in  streams,  canals,  etc. 

In  addition,  the  central  government  has  to  approve  and  confirm  certain 
regulations  issued  by  provincial  and  local  authorities. 

Sanitary  Measures  in  the  Hands  of  Provincial  Authorities.— It 

is  the  duty  of  provincial  authorities  to  execute  and  watch  over  sanitar)- 
works,  which  concern  more  than  one  of  the  districts  of  the  province. 
Their  duty  in  this  respect  is  indicated  on  page  221.  In  virtue  of  the  law 
of  the  7th  May,  1877,  the  protection  of  non-navigable  streams  belongs  to 
the  provincial  authorities.  They  ought  also  to  make  regulations  forbid- 
ding the  pollution  of  waters.  The  approval  of  provincial  authorities  is 
necessary  in  all  projects  of  expropriation  for  improving  insanitary  areas 
(laws  of  the  ist  July,  1858,  15th  November,  1867,  and  27th  May,  1870). 

Sanitary  Measures  in  the  Hands  of  Local  Authorities.— Ver}- 

exact  regulations  for  the  prevention  of  epidemic  diseases  are  contained  in 
the  Royal  Decree  of  the  ist  March,  1888,  which  gives  practical  directions 
for  the  use  of  municipal  authorities,  and  makes  the  notification  of  infectious 
diseases,  and  their  isolation  and  disinfection  obligatory.  It  has  been  al- 
ready indicated  that  the  old  French  laws  of  1789,  1790,  and  1791,  impose 
on  each  township  and  district  the  regulation  of  its  own  sanitation. 

They  can  for  sanitary  purposes  take  possession  of  houses  or  foul  streams ; 
but  such  local  orders  ought  to  be  submitted  to  the  provincial  Sanitar}* 
Councils  and  to  be  authorised  by  the  king. 

The  sanitary  regulation  of  1 836  charges  the  local  authorities  with  the 
supervision  of  prostitutes  and  places  known  to  be  frequented  by  them.  In 
certain  towns  this  regulation  has  led  to  a  perfect  supervision  of  prostitution. 

The  civil  and  penal  codes  ot  1867  contain  provisions  relating  to  inter- 
ments, giving  the  local  authorities  complete  control  over  this  matter. 

Special  Regrulations.    General  Regrulations  as  to  Buildings.— 

Since  the  ist  Februar)^,  1844,  general  regulations  respecting  buildings 
are  in  force  in  all  towns  with  more  than  2,000  inhabitants.  These  regu- 
lations prohibit  the  erection  or  enlargement  of  a  square,  street,  alle}',  or 
passage  without  the  approval  of  the  local  authority,  the  provincial  author- 
ity, and  the  king.  No  person  is  allowed  to  rebuild  or  alter  his  house 
without  the  permission  of  the  chief  magistrates  and  aldermen.     Before  the 
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commencement  of  every  construction  and  alteration  the  plans  must  be 
passed.     The  decision  of  the  authority  ought  to  be  given  within  fifteen  days. 

The  civil  code  contains  clauses  relative  to  the  rights  of  neighbours,  and 
prohibiting  the  building  of  houses  near  stables,  chemical  works,  etc. 

Sale  of  Foods. — The  provisions  relating  to  the  sale  of  foods  are  con- 
tained in  the  laws  of  the  19th  May,  1829,  of  the  17th  March,  1856,  and 
In  the  penal  code  (8th  June,  1857),  article  454.  This  article  punishes 
with  imprisonment  and  fine  any  one  mij^ing  toxic  or  injurious  matters  with 
foods  or  drinks.  Any  one  selh'ng  foods  or  drinks,  knowing  that  they  con- 
tain such  ingredients,  is  subject  to  the  same  penalties.  Any  one  having 
sold  or  exposed  for  sale  adulterated  foods  or  drinks  is  punishable  in  the 
same  manner,  but  less  severely. 

All  adulterated  articles  are  to  be  seized  and  confiscated.  Those  which 
are  injurious  are  destroyed,  others  are  given  to  the  charitable  associations. 

The  law  of  the  ist  August,  1890,  contains  several  special  regulations  as 
to  the  sale  of  meat,  coffee,  flour,  etc.  The  same  rules  apply  for  foods  and 
drinks  which  have  become  impaired. 

The  munici{)al  law  of  1836  imposes  upon  local  authorities  the  duty  of 
appointing  the  necessary  inspectors  for  the  supervision  of  the  sale  of  foods. 
By  an  enactment  of  the  20th  September,  1883,  the  government  has  orga- 
nized a  special  supervision  of  fairs  and  markets,  to  prevent  the  spread  of 
contagious  diseases  of  animals  (law  of  the  30th  December,  1882).  The 
flesh  of  animals  having  died  a  natural  death,  or  affected  with  disease,  can- 
not be  used  for  food,  nor  can  the  milk  of  animals  affected  with  or  sus- 
pected of  rabies. 

Belgium  has  no  general  law  for  the  punishment  of  drunkenness,  but 
local  authorities  are  empowered  to  make  their  own  regulations  in  this 
respect.  Some  local  regulations  forbid  the  supply  of  alcoholic  drinks  to 
drunkards  and  to  infants. 

Factory  Legislation.— (^/y«/  decrees  of  the  i^th  January^  1861,  27//* 
December^  1886,  31J/  Afay^  1887.)  Belgian  legislation  divides  factories 
into  two  classes,  each  having  two  divisions. 

In  order  to  establish  factories  belonging  to  the  first  class,  application 
must  be  made  to  the  permanent  committee  of  the  Conseil  provincial,  who 
ought  to  consult  the  burgomaster  and  aldermen.  To  establish  one  of  the 
second  class,  the  permission  of  the  last  autliority  is  necessary.  'I'he  appli- 
cation in  the  fi^st  case  should  be  accompanied  by  two  plans,  one  of  the 
locality  of  the  factory  or  store,  the  other  its  position  in  relation  to  neigh- 
bouring houses,  cultivated  fields,  roads,  watercourses,  etc.,  within  a  radius 
of  200  metres  (class  i  A),  of  100  metres  (class  i  B),  and  of  50  metres 
(class  2  A).  No  limit  is  placed  in  regard  to  factories  belonging  to  class 
2  B.  The  application  should  state  also  the  nature  of  the  raw  materials, 
the  process  of  manufacture,  the  quantity  manufactured,  and  the  maximum 
quantity  to  be  stored ;  and  in  addition  the  measures  intended  to  be  taken 
to  preserve  the  health  of  the  workers.  With  this  object  the  government 
Jhas  issued  the  following  form  : — 

Q 
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Number  of  Workers.  Hours  of  Labour. 


Hours  for  Rest. 


Time  of        '  Time  of  leaving 
commencement.  I        oiTwork. 


Day. 


I 


Night.        '      Day.      ,    Night. 

I  I 

Day.      Night.     Day.      Night. 


Men. 
Women. 
Boys  "I     under  i6 
Girls  /years  of  age. 


The  heating,  lighting,  and  ventilation  of  the  rooms. 
Method  of  cleansing  of  {a)  the  rooms,  {b)  the  workmen. 
Number  of  cubic  feet  of  air  for  each  workman  in  each  room. 
Means  for  securing  doctors  and  medicines  in  the  event  of  accidents. 
Measures  taken  to  prevent  explosions  and  fire. 
Measures  taken  against  dust,  and  injurious  gases  and  vapours. 
Measures  taken  against  accidents  from  machinery. 

Other  measures  for  maintaining  the  health  of  workmen,  as  change  of  work,  meak, 
baths,  water-closets,  disinfection,  etc. 

The  authority  receiving  the  application,  gives  notice  of  the  fact  to  the 
landowners  and  others  interested  within  the  stated  radius ;  and  they  can 
make  any  criticism  within  fifteen  days.  The  matter  is  then  referred  to  an 
official,  or  to  a  competent  committee,  who  give  their  report  on  the  sanitan' 
measures  proposed.  On  the  strength  of  this  report,  the  establishment  of 
the  proposed  business  can  be  refused  or  sanctioned  with  or  without  con- 
ditions appended ;  such  as  regulations  of  the  hours  of  work,  exclusion  of 
children  below  a  certain  age,  etc. 

The  order  respecting  mines  of  the  28th  April,  1884,  forbids  working  in 
mines  for  boys  under  12  years  and  girls  under  14  years,  and  based  on  this 
the  authorities,  since  1886,  have  not  permitted  children  under  these  ages 
to  work  in  factories  of  the  first  class.  Any  complaints  made  should  be 
based  on  the  opinion  of  competent  officials.  The  authority  (provincial 
council  or  the  government)  receiving  these  complaints,  should  have  them 
examined  by  other  competent  oflficials. 

The  license  to  establishments  of  the  first  class  is  only  valid  for  thirty 
years,  but  it  may  be  renewed.  It  can  be  withdrawn  if  the  applicant  does 
not  observe  the  conditions  laid  down,  or  if  he  refuses  to  submit  to  any 
new  regulations  which  the  acting  authority  has  always  the  right  to  impose. 
The  same  holds  good  if  the  work  has  not  been  begun  in  the  prescribed 
time,  or  if  the  manufacture  has  been  interrupted  by  an  accident  during  the 
work. 

Inspection  of  Factories. — The  municipal  Sanitary  Authorities  are 
charged  in  Belgium  with  the  inspection  of  factories.  The  provincial 
council  also  supervises  factories  and  their  inspection  by  the  local  authori- 
ties. 

Acting  under  the  minister  are  inspectors  of  dangerous,  unhealthy,  and 
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unsuitable  establishments,  and  a  sanitary  inspector.  It  is  their  duty  to 
see  that  every  one  does  his  duty,  and  they  have  to  attend  to  all  complaints 
addressed  to  the  government. 

Steam  engines  and  boilers  are  under  the  supervision  of  the  mining 
engineers.  A  special  inspector  has  charge  of  manufactories  of  chemicals. 
Metallurgic  manufactories  (furnaces,  ironworks,  etc.),  are  under  the  in- 
spection of  the  mining  engineers. 

Factories  situated  along  the  course  of  navigable  streams  are  under  the 
sup)ervision  of  the  engineers  of  bridges  and  highways. 

Work  In  Mines. — Work  in  mines  is  specially  regulated  by  the  law  of 
the  28th  April,  1884.  It  contains  most  complete  hygienic  regulations,  as 
to  plans  of  the  mines ;  mode  of  arrangement  of  shafts  \  rules  to  be  ob- 
served in  descending  and  mounting ;  ventilation,  lighting,  and  use  of 
explosives ;  special  arrangements  for  preventing  accidents ;  and  measures 
to  be  taken  in  the  event  of  accidents. 

The  control  and  discipline  of  the  staff  and  the  inspection  of  the  work 
are  organized  with  the  greatest  care.  One  or  two  surgeons  ought  to  be 
attached  to  each  mine.  No  person  can  be  admitted  into  a  mine  if  drunk, 
or  suffering  from  illness  or  infirmity. 

No  boy  under  12  or  girl  under  14  years  is  allowed  to  descend  or  to 
work  in  a  mine. 


CHAPTER  II. 

BRUSSELS. 

General  Summary. — Organization  and  Regulations  of  the  Sanitary  Service. — Verification  of 
Births  and  Deaths. — Demographical  and  Medical  Statistics. — First  Aid  in  Accidents.— 
Building  ^e^Xtiiions.— Necessity  for  permission  to  build^  and  rules  regulating  building. 
— Height  of  houses  and  rooms. — Courtyards  ^  rain-ioater  pipes  and  guttering. —  ffW/r, 
cisterns^  pits^  cesspools^  soakage -wells. — Water-closets  and  drains. — Dangerous  Build- 
ings.— Regulations  respecting  Highways.— Regulations  as  to  the  Sale  of  Meat.— 
Sanitary  Provisions  as  to  Water. — Control  of  Foods. — Public  Markets. — Scavenging 
Arrangements. — The  Brussels  Abattoir. — Getteral  Arrangements. — Staff. — Inspection. 
— Slaughtering. — Triperies. — Fat-melting  places. — Special  Police  Measures. 

Cattle  Market. — Water  closets,  etc. — Drainage  of  Houses. — Public  Sewers. — Collecting 
and  Discharging  Sewers. — Measures  against  Infectious  Diseases. — Vaccination.— 
Notification  of  cases  of  Infectious  Disease. — Isolation  and  Care  of  the  Sick. — Disin- 
'fection. — Mortuaries  and  Cemeteries. — Prostitution. — Houses  for  the  Working 
Classes. — School  Hygiene. 

General  Summary. — Brussels,  founded  in  the  loth  century,  is  situ- 
ated near  the  river  Seune,  an  affluent  of  the  River  Escant.  It  comprises 
a  lower  part  of  the  valley  of  this  river  to  the  north-west,  and  a  higher  part 
on  the  ground  which  rises  gradually  to  the  east  and  south. 

Around  the  town  proper  and  joined  with  it,  are  new  suburbs,  which 
were  formerly  villages.  They  have  gradually  become  towns  so  closely 
connected  with  Brussels  that  it  is  impossible  for  a  stranger  to  distinguish 
them.  Still  each  of  these  suburbs  has  a  distinct  local  authority,  a  fact 
which  has  been  the  cause  of  much  embarrassment,  particularly  in  sanitary 
matters. 

In  accordance  with  a  clause  of  the  laws  of  1789  and  1790,  which  directs 
contiguous  communities  to  take  common  mea.sures  against  epidemics, 
Brussels  and  its  suburbs  make  joint  arrangements  on  sanitary  matters, 
especially  as  to  water  supply  and  sewers. 

At  Brussels,  as  in  other  Belgian  towns,  the  burgomasters  and  aldermen 
have  charge  of  the  municipal  administration.  The  burgomaster  has  re- 
tained a  power  which  is  nearly  as  great  as  in  the  middle  ages.  He  is 
the  head  of  the  entire  administration,  including  the  sanitary  service.  He 
alone  has  the  power  to  order  the  destruction  of  insanitary  houses,  and  to 
give  authority  for  visiting  private  dwellings  in  the  interests  of  health. 

The  burgomaster  is  in  direct  communication  with  the  minister.  For 
the  carrying  out  of  his  duties,  he  has  a  large  secretarial  staff.     He  is 

helped  by  five  aldermen,  each  the  head  of  his  own  division. 

328 
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The  burgomaster  and  the  aldermen  are  chosen  from  the  inhabitants  of 
ttie  town  for  a  period  of  four  years,  but  can  be  re-elected.  The  elections 
are  arranged,  so  that  only  a  portion  of  the  aldermen  retire  at  each  biennial 
period. 

Since  1794  a  Communal  Council  assists  in  the  government  of  the  town 
to  decide  questions  of  greater  importance,  to  examine  the  budget,  etc. 
The  twenty-five  members  of  this  Council  are  elected  for  a  time  determined 
by  the  inhabitants  of  the  town.  The  burgomaster  is  ex-officio  president  of 
the  Council,  and  it  is  his  duty  to  present  each  year  k  complete  report  of 
the  administration  of  the  town,  including  an  account  of  its  sanitary  state, 
and  of  all  sanitary  work  carried  out  during  the  year. 

Oi^anization  and  Regrulations  of  the  Sanitary  Service.— 

Brussels  posseses  the  most  complete  sanitary  administration  of  any  con- 
tinental town.  It  is  in  the  hands  of  a  special  authority,  created  in  1874, 
and  called  the  Service  d^ Hygilne,  This  consists  of  a  medical  inspector 
the  head  of  the  department,  an  assistant  medical  inspector,  ^y%  divisional 
medical  men,  five  divisional  medical  substitutes,  two  assistant  medical 
men,  two  medical  inspectors  of  prostitution,  an  assistant  medical  man  for 
the  same  purpose,  a  dentist  for  schools,  a  sanitary  officer  or  inspector,  and 
two  disinfecting  assistants.  In  addition  to  the  above  the  police  administra- 
tion watches  over  the  compliance  with  the  sanitary  laws,  and  counts 
among  its  officers  experts  specially  charged  with  the  control  of  food. 

The  clerical  department  comprises  a  head  clerk  and  four  other  clerks. 

The  Service  d'Hj'gi^ne  possesses  also  a  laboratory,  w^ith  a  chemist,  a  chief 
assistant,  and  a  second  subordinate. 

The  duties  of  the  Service  d'Hygi^ne  are  : 

(a)  To  give  certificates  in  the  event  of  illness,  or  requests  for  leave  of 
absence  or  retirement  by  the  staff  of  the  town ;  to  examine  medically  those 
who  w^ish  to  enter  into  the  service  of  the  town ;  to  give  medical  help  in 
the  event  of  accident  or  sudden  illness ;  to  supervise  prostitution  ;  to  watch 
persons  suspected  of  being  insane ;  to  give  medical  help  to  the  employes 
of  the  police,  of  the  water  service,  etc. 

(l)  To  establish  demographical  and  medical  statistics. 

(^)  To  watch  over  the  hygiene  of  schools. 

(d)  To  examine  building  plans  from  a  sanitary  standpoint,  to  supervise 
the  hygiene  of  dwellings,  factories,  and  sewers,  and  in  short,  anything  that 
can  influence  the  public  health;  to  take  adequate  measures  against  in- 
fectious diseases  ;  to  provide  gratuitous  vaccination. 

(e)  To  control  the  quality  of  drinking  water  and  of  foods. 

The  singular  fact  that  every  member  of  the  medical  staff  has  his  assist- 
ant, is  due  to  several  causes,  the  chief  being  that  every  death  and  every 
birth  must  be  verified  at  the  abode  by  a  medical  man.  (This  is  in 
accordance  with  the  municipal  order  of  the  ist  October,  1880.  It  is 
vigorously  maintained  throughout  Belgium.  In  districts  destitute  of 
doctors,  this  formality  must  be  carried  out  only  by  a  member  of  the  local 
authority.)     Another  reason  is  that  every  town  official  has  the  right  to  a 
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month^s  leave  of  absence  each  year,  and  it  has  been  found  necessary,  in 
order  to  ensure  regular  and  uninterrupted  discharge  of  municipal  duties, 
in  case  of  leave  of  absence  or  a  vacancy,  that  there  should  be  a  substitute 
familiar  with  the  duties  of  each  post.  The  assistant-doctors  are  not  how- 
ever nominated  simply  to  fill  the  vacant  posts.  The  assistant  of  the  chief 
inspector  presides  over  vaccination,  and  directs  the  medical  service  in  case 
of  accidents  ;  the  assistant-divisional  doctors^are  charged  with  the  care  of 
school  hygiene. 

Verification  of  Births  and  Deaths  (^Instructions  for  the  doctm 
appointed  to  verify  births  and  deaths  at  the  abode.)  The  essential  direc- 
tions on  this  head  are  as  follows  : 

No  burial  can  take  place  before  the  death  has  been  verified  by  the 
divisional  doctor  after  a  complete  and  careful  examination  of  the 
body. 

This  verification,  as  well  as  the  identification  of  the  deceased,  must  be 
certified  in  accordance  with  a  given  scheme. 

For  those  dying  at  birth,  the  certificate  should  state  if  death  occurred 
before,  during,  or  after  the  accouchement,  and  in  the  last  case  how  long 
the  infant  lived  after  its  birth. 

In  times  of  epidemic  disease,  and  always  when  the  nature  of  the  case 
demands  it  or  the  family  requires  it,  the  doctor  should  inform  the  police, 
in  order  that  the  body  may  be  immediately  conveyed  to  a  mortuary. 

If  the  death  has  been  caused  by  an  infectious  disease,  the  doctor  should 
at  once  inform  the  chief  medical  inspector,  and  give,  in  accordance  with 
his  instructions,  the  necessary  orders  for  preventing  the  spread  of  infection. 
At  the  same  time  the  police  should  be  informed,  so  that  they  may  super- 
vise the  disinfection  and  see  to  the  carrying  out  of  all  other  orders. 

When  a  divisional  doctor  has  attended  the  deceased,  his  assistant  must 
verify  the  decease,  and  the  same  in  the  case  of  births. 

Every  week-day  from  three  to  four  o'clock,  at  the  sanitary  office,  the 
doctors  ascertain  the  births  and  deaths  requiring  verification  ;  on  Sundays 
and  holidays  from  the  porter  at  the  town-hall.  If  there  are  no  cases  to  be 
verified,  an  intimation  is  sent  to  them. 

When  a  case  is  stated  to  be  urgent,  the  verification  is  made  immedi- 
ately. 

The  birth  of  an  infant  ought  to  be  notified  within  the  three  following 
days.  The  father  is  bound  to  make  this  notification,  or  in  his  absence 
the  doctor,  the  midwife,  or  some  other  person  present  at  the  accouche- 
ment. If  the  mother  is  delivered  away  from  home,  the  notification  must 
be  made  by  those  with  whom  she  is  living. 

The  divisional  doctors  much  report  each  day  to  their  chief  officer  all 
the  cases  verified,  as  well  as  a  weekly  summary  of  the  cases.  The  local 
administration  supplies  the  necessary  forms  for  these  purposes. 

Demogrraphieal  and  Medical  Statistics.— The  very  exact  verifica- 
tion of  births  and  deaths  has  furnished  material  for  very  valuable  statistics 
on  the  sanitary  state  of  Brussels.     They  have  been  utilized  with  great 
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talent  by  Dr.  Janssens,  the  head  of  the  Service  d^Hygikne^  who  has  made 
them  the  foundation  of  all  his  measures.  Such  statistics  form  at  present 
an  integral  part  of  the  public  health  service,  and  are  published  regularly  in 
all  great  towns.  Brussels,  in  consequence  of  the  amount,  exactitude,  and 
duration  of  its  statistics  (since  i860)  occupies  the  first  position  among 
continental  towns.  The  weekly  report,  published  by  the  sanitary  depart- 
ment on  the  demographical  and  medical  state  of  Brussels,  contains  also 
similar  particulars  concerning  most  of  the  Belgian  towns,  and  a  great 
number  of  cities  in  other  civilized  countries,  and  has  become  an  inter- 
national organ  of  the  sanitary  state  of  all  the  countries  in  the  world.  The 
information  contained  in  it  cannot  fail  to  provoke  among  nations  a  noble 
emulation  to  remove  the  conditions  which  engender  disease,  suffering,  and 
premature  death. 

The  medical  top<^aphy  of  Brussels  is  also  described,  indicating  the 
sickness  and  mortality  in  different  quarters  of  the  city.  In  addition  to  the 
weekly  reports,  the  sanitary  department  publishes  an  annual  report  con- 
taining a  summary  of  the  fluctuations  of  population  and  statistical  tables 
showing  the  causes  of  death. 

Tables  are  also  given  stating  the  deaths  according  to  localities  and 
months  of  the  year ;  others  according  to  age,  sex,  and  social  position  of 
the  deceased ;  and  the  number  of  suicides,  murders,  assassinations  and 
accidents  are  recorded. 

Sanitary  statistics  now  form  everywhere  the  basis  of  public  hygiene. 
By  their  means  the  feeble  points  and  the  result  of  improvements  already 
effected  can  be  indicated. 

In  Brussels,  the  death-rate  per  1000  inhabitants  has  been  as  follows : — 


P'rom  1865  to  1869 


31-96 


From  1870  to  1874  .  28*50 

From  1875  to  1879        .         .  27*34 

From  1880  to  1884  .  25*22 

From  1885  to  1888        .         .  21*92 

1889  ....  19*4 

1890  .  .  21*5 

1891  ....  22*3 

First  Aid  in  Accidents. — Brussels  possesses  eight  ambulance  stations. 
In  each  of  these  is  a  bed  ready  for  use,  and  arranged  so  that  it  can  serve 
as  a  litter.  It  also  contains  a  very  light  litter,  made  of  a  piece  of  canvas  in 
a  wooden  frame,  and  a  carriage  on  springs,  for  the  litter,  with  a  case  for 
dressing  wounds,  which  can  be  fixed  on  the  axle  of  the  carriage.  In  ad- 
dition to  these  complete  stations,  there  are  four  places  where  are  placed  a 
dressing-case  and  litter.  Similar  cases  for  dressing  wounds  are  found  in 
all  the  primary  schools.  The  chief  ambulance  officer  is  the  assistant  of 
the  medical  inspector ;  police  and  firemen  are  on  duty  at  each  station.  A 
copy  of  the  Manual  of  First  Help  in  Case  of  Flre^  etc.^  is  given  to  each 
fireman. 
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(Art.  74.)  Between  a  well  or  reservoir  and  a  pit,  a  distance  of  at  least 
2  metres  should  be  allowed. 

(Art.  75.)  The  foundation  and  the  walls  of  every  pit  should  have  a 
thickness  of  at  least  '28  mbtre  ;  they  are  covered  within  and  without  with 
an  impervious  layer  of  cement,  or  of  tiles  set  in  cement ;  all  the  angles 
ought  to  be  rounded  off. 

(Art.  76,)  Every  pit  ought  to  be  covered  with  a  vault,  at  least  '18  metre 
thick,  dressed  with  very  hydraulic  mortar. 

(Art.  77.)  The  orifices  of  wells,  reservoirs,  and  pits  ought  to  be  closed 
by  solid  lids  of  stone  or  iron.  Sometimes  wells  dug  in  yards  and  gardens, 
or  in  uninhabited  parts,  may  be  left  uncovered,  but  they  ought  in  this 
case  to  be  surrounded  by  a  wall  at  least  i  ra^tre  high,  formed  of  bricks  at 
least  '28  metre  thick,  of  granite  at  least  'i  m^tre  thick,  or  of  iron  railing. 
1'he  covers  over  pits  should  fit  tightly. 

(Art.  78.)  No  cesspool  or  pit  for  foul  water  is  allowed,  which  permits 
of  soakage  into  the  surrounding  soil. 

Water-closets  and  drains, — (Art.  79.)  Every  dwelling-house  or  assembly- 
room  should  be  provided  with  a  sufficient  number  of  water-closets,  having 
external  ventilation  by  means  of  a  door  or  window,  and  otherwise  sanitarily 
arranged. 

The  building  of  closets  for  the  use  in  common  of  several  houses  can 
be  authorized  by  the  college,  in  cases  where  it  appears  impracticable  to 
provide  a  separate  closet  for  each  house.  The  number  of  seats  should  be 
in  all  cases  at  least  i  for  every  25  inhabitants. 

(Art.  80.)  Every  dwelling-house  or  assembly-room  should  be  provided 
with  a  system  of  conduits  securing  immediate  discharge  into  the  public 
sewers  of  foul  water  and  of  liquid  and  solid  excreta. 

Every  newly-erected  house  should  have  a  separate  drain,  and  be 
separately  connected  with  the  main  sewer. 

(Art.  81.)  The  drains  are  constructed  of  stone- ware  pipes,  of  bricks,  or 
other  materials  sanctioned  by  the  administration.  They  should  l)e  firmly 
fixed,  so  as  to  prevent  all  settling  of  pipes,  or  separation  of  joints,  and 
should  be  perfectly  water-tight. 

(Art.  82.)  The  chief  drain-pipes  should  have  a  minimum  internal  dia- 
meter of  '225  metre  (about  9  inches).  They  are  formed  of  stoneware  of 
good  quality,  with  a  glazed  internal  surface.  The  different  portions  should 
have  good  sockets,  without  internal  projections;  the  joints  are  set  in 
cement  and  rendered  perfectly  water-tight. 

Brick  drains  must  be  built  with  a  very  hydraulic  mortar,  and  the  internal 
surface  covered  with  a  complete  and  smooth  layer  of  cement.  They  should 
be  at  least  '30  m^tre  wide,  and  '36  mfetre  high. 

(Art.  83.)  Branch  drains  should  be  at  least  '125  mfetre  (4*9  inches)  in 
diameter,  and  be  constructed  in  the  same  way  as  the  chief  drain. 

(Art.  84.)  At  the  point  of  junction  of  two  drains,  the  top  of  the  branch 
drain  should  not  be  lower  than  that  of  the  main  drain :  the  junction  should 
be  at  an  angle  of  at  least  135°. 
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(Art.  85.)  Changes  in  the  direction  of  drains  should  be  by  means  of 
curves  or  bends  having  an  angle  of  at  least  135°. 

(Art.  86.)  Inspection  openings  should  be  arranged  at  points  where  the 
possibility  of  deposits  is  feared,  either  within  the  premises  or  under  the 
pavement.  They  must  be  so  constructed  as  to  be  both  air  and  water- 
tight. 

(Art.  87.)  The  sanitary  officers  determine  the  position  and  level  of  the 
house-drain  with  the  public  sewer.  Wherever  practicable,  the  level  is 
arranged  so  that  the  outlet  of  the  private  drains  is  free,  entirely  or  in  part, 
when  the  water  in  the  public  sewer  is  at  its  highest.  Generally  the  junc- 
tion ought  to  be  made  immediately  below  the  origin  of  the  arch  of  the 
public  sewer,  in  every  case  at  least  '30  mfetre  above  the  inverted  arch 
of  this  sewer. 

(Art.  88.)  The  fall  of  drains  should  be  regular  and  sufficient.  To  this 
end,  houses  should  be  built  at  a  sufficient  height  in  relation  to  the  level 
of  sewers,  or  the  drains  should  be  raised  on  supports  above  the  pavement 
of  cellars.  In  the  latter  case  the  administration  enforces  the  measures 
necessary  to  secure  complete  impermeability  and  to  prevent  soakage. 

(Art.  89.)  The  pipes  for  slop  water  and  fjecal  matters,  and  for  rain- 
water of  courts  and  gardens  should  be  at  least  'lo  mfetre  (about  4  inches) 
in  diameter.  They  are  of  lead  at  least  '006  mfetre  thick,  or  of  glazed 
stoneware,  and  should  be  constructed  so  as  to  be  easily  accessible  for 
examination  and  repairs,  and  not  imbedded  in  the  walls.  The  junctions 
with  the  drains  are  made  by  means  of  pipes  curved,  or  bpnt  at  an  angle 
of  at  least  135°. 

(Art.  90.)  The  overflow  pipes  from  cisterns  should  discharge  into  the 
external  air,  and  not  be  directly  connected  with  the  drains. 

(Art.  91.)  All  waste-pipes  for  foul  water,  and  soil-pipes  should  be  trapped 
as  near  as  possible  to  their  origin. 

(Art.  92.)  Traps  within  the  house  should  have  a  water-seal  at  least  '06 
mbtre  deep,  and  of  a  shape  approved  by  the  college.  Traps  placed  in 
courts  and  gardens  have  a  smaller  water-seal  than  those  in  the  interior  of 
houses. 

(Art.  93.)  Where  from  local  circumstances  the  outlet  of  a  private  drain 
into  the  public  sewer,  or  of  one  public  sewer  into  another,  is  likely  to  be 
occasionally  under  water,  a  ventilating-pipe  should  be  placed  at  the  upper 
end  of  the  house-drain.  This  ventilating-pipe  should  be  furnished  with  a 
feeble  water-seal,  and  open  above  the  roof  of  the  house.  A  similar  ven- 
tilating pipe  should  be  fixed  in  all  cases  where  there  are  two  traps  in  the 
course  of  the  same  sewer,  to  be  placed  below  the  upper  trap. 

(Art.  94.)  In  every  building,  which  is  not  sufficiently  high  in  relation  to 
the  public  sewers  to  prevent  the  flooding  of  cellars,  the  junction  with  the 
sewer  should  be  provided  with  a  flap  or  cock,  or  other  apparatus,  to  prevent 
overflow  from  the  sewers.  At  the  same  time,  rain-water  pipes  should  be 
so  arranged,  that  in  case  of  need  they  can  discharge  into  the  public  sewer 
without  passing  through  the  house-drain 
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(Art.  95.)  Every  owner  about  to  erect  a  new  building,  submits  to  the 
administration  two  plans,  showing  the  drainage  from  the  highest  storey 
to  the  junction  with  the  public  sewer,  with  closets,  cisterns,  wells,  pumps, 
water-taps,  traps,  and  other  details.  After  examination  and  modification, 
if  necessary,  one  of  the  plans  is  returned  to  the  owner,  the  other  being 
retained  by  the  administration. 

The  administration  can  require  the  production  of  these  plans,  before 
authorising  any  modification  in  existing  buildings. 

(Art.  96.)  Under  special  circumstances,  the  assembly  of  burgomasters 
and  aldermen  can  authorise  or  order  modifications  of  the  requirements 
under  the  present  heading. 

Dangerous  buildings, — (Art.  98.)  When  a  building  or  wall  or  other 
erection  contiguous  to  the  public  way  appears  to  be  in  danger  of  falling, 
the  burgomaster  inquires  into  its  condition  through  one  of  the  officers 
charged  with  the  supervision  of  buildings,  assisted  by  a  police  inspector. 
An  official  report  of  the  state  of  the  premises  is  sent  by  these  officers  to 
the  burgomaster,  who  at  once  advises  the  owner  of  it. 

(Art.  99.)  If  the  danger  is  considered  imminent,  the  burgomaster  order? 
the  owner  without  delay  to  demolish  the  dangerous  erection. 

In  the  event  of  refusal  or  delay  to  comply  with  this  order,  the  burgo- 
master orders  the  demolition  of  the  dangerous  erection  at  the  cost  of  the 
owner. 

If  the  danger  does  not  necessitate  immediate  action,  the  condition  of 
the  premises  is  reported  to  the  owner,  with  the  order  to  demolish,  repair, 
or  temporarily  prop  them  up,  within  a  prescribed  time.  Any  owner  not 
completing  the  required  work  within  the  period  named  is  brought  before 
the  courts.  If  the  owner  is  absent,  the  necessary  work  is  done  at  his 
expense  by  the  administration,  under  the  order  of  the  burgomaster. 

Regrulations  respectingr  Highways  (October  25th,  1865).— Every 

owner  or  occupier  is  required  to  sweep  each  day  before  8  a.m.  in  summer, 
and  before  9  a.m.  in  winter,  the  portion  of  the  street  before  his  house, 
garden,  and  enclosure,  and  to  collect  in  a  heap  any  dirt  and  filth  found 
there.  The  sweeping  should,  when  necessary,  be  preceded  by  sufficient 
watering  to  abate  dust. 

It  is  unlawful  to  throw  or  deposit  on  the  public  way  any  dirt,  remains 
of  food,  pieces  of  pots,  broken  glass,  or  anything  which  would  obstruct 
locomotion,  or  cause  ofl*ensive  effluvia. 

It  is  equally  unlawful  to  allow  waste-water  or  offensive  matters  to  flovr 
from  the  interior  of  houses. 

Farm  labourers  remove  each  morning  the  dirt  and  other  offensive 
materials  placed  in  front  of  their  houses  in  buckets  or  baskets. 

Urination  is  forbidden  in  public  streets,  except  in  urinals  provided  for 
this  purpose. 

The  proprietors  of  caf^s  and  publicans  are  obliged  to  provide  urinals 
for  the  use  of  their  customers,  and  to  maintain  them  in  a  cleanly  con- 
dition. 
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It  is  forbidden  to  throw  anything  into  canals,  rivers,  ponds,  or  foun- 
tains, more  especially  household  refuse,  broken  pots  and  glass,  and  dead 
or  living  animals. 

It  is  forbidden  to  wash  in  canals,  ponds,  and  fountains  in  the  town, 
linen  or  anything  else  which  would  foul  the  water. 

It  is  forbidden  to  throw  stones  or  dirt  on  the  ice  on  any  pretext. 

The  college  of  burgomasters  and  aldermen  is  authorized  to  forbid  the 
occupation  of  houses  or  rooms  whose  filthiness  or  defects  of  ventilation  or 
drainage  render  them  permanently  unfit  for  habitation. 

Every  order  for  closure  of  such  premises  should  be  preceded  by  a  report 
of  the  local  medical  commission,  and  a  month's  notice  given  to  the  owner 
and  occupier.  Where  the  owner  begins  the  necessary  work  for  putting  the 
premises  into  a  sanitary  condition  immediately  after  receiving  the  above 
notice,  an  extension  of  time  is  granted  sufficient  to  enable  him  to  carry 
out  the  orders  of  the  assembly. 

Relations  as  to  the  Sale  of  Meat  (May  31st,  1878).— The 

.slaughtering  of  cattle  is  allowed  only  in  the  abattoirs  of  the  town.  The 
meat  is  here  submitted  to  an  inspection  in  accordance  with  the  regulation 
of  1877  and,  is  officially  stamped.  Failing  special  permission,  the  carriage 
of  meat  ought  always  to  be  effected  during  the  day.  Dead  meat  brought 
into  the  town,  whether  fresh  or  salt,  must  be  examined  and  stamped  in 
stations  for  this  purpose.  The  charge  for  this  inspection  is  three  centimes 
par  millogramme. 

The  owner  of  the  meat  presented  for  examination,  should  state  his 
name,  address,  and  the  destination  of  the  meat.  This  statement  is 
entered  on  the  certificate  of  inspection,  along  with  the  day  and  hour  on 
which  the  latter  is  made. 

The  meat  ought  to  be  conveyed  immediately  to  its  destination. 

During  transport  the  stamp  and  certificate  of  the  meat  must  be  shown 
-when  demanded.  Meat  introduced  into  the  town  by  private  individuals 
/or  their  own  consumption  is  exempt  from  inspection,  but  if  required  they 
must  give  their  name  and  address. 

It  is  not  permitted  to  transport  any  meat  from  towns  other  than  those 
named. 

The  introduction  of  prepared  offal  is  permitted  on  the  same  conditions 
XLS  that  of  meat.  Offal  not  prepared,  as  also  fresh  meat,  can  only  be 
<iressed  at  the  abattoir. 

All  meat  found  to  be  unsound,  or  of  bad  quality,  should  be  seized  and 
destroyed,  in  accordance  with  the  regulations  for  abattoirs  (page  224). 

Sanitary  Provisions  as  to  the  Air.— As  might  be  expected  in  an 

ancient  city  like  Brussels,  narrow  and  tortuous  streets  are  found,  bounded 
by  high  houses,  which  impede  the  access  of  air.  They  are  disappearing 
little  by  little ;  the  bureau  d'hygibne  and  its  zealous  chief.  Dr.  Janssens, 
do  not  fail  to  impress  upon  the  burgomaster  that  it  is  necessary  to 
ameliorate  this  state  of  things. 

The  old  quarters  inhabited  by  the  working  class  have  been  replaced  by 
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elegant  boulevards,  which  stretch  without  interruption  around  the  town. 
Another  boulevard  extends  across  the  centre  of  the  town  from  south-west 
to  north-east,  and  a  large  number  of  wide  and  new  streets  run  in  different 
directions. 

These  boulevards  are  planted  in  their  whole  length  with  a  double  row  of 
trees,  in  some  parts  the  trees  being  in  rows  of  three  and  four. 

Brussels  is  not  rich  in  open  places  ;  but  has  a  few  of  great  beauty.  We 
may  mention  first  the  Place  de  THotel  de  Ville,  on  one  side  of  which  is 
the  palace,  on  the  other  the  house  of  the  ancient  corporations  of  traders, 
buildings  which  rival  each  other  in  the  ancient  character  and  el^ance  of 
their  architecture ;  the  Place  du  Sablon,  adorned  by  a  touching  group 
representing  the  martyrs  Egmont  and  Horn  ;  the  Place  du  Congr^  where 
is  erected  the  column  in  commemoration  of  the  Revolution  of  1830. 

Brussels  possesses  many  beautiful  parks,  some  within  the  limits  of  the 
town,  others  beyond  its  limits.  Nevertheless  they  secure  fresh  and  pure 
air  for  the  inhabitants  ;  and  nature  and  art  concur  to  make  them  as  attrac- 
tive as  possible.  These  parks  are, — the  botanical  gardens,  near  the 
northern  boulevard  of  the  town  ;  the  royal  park,  near  the  palace ;  and  the 
wood  of  Cambre,  and  the  forest  of  Soignes,  at  a  short  distance  from  the 
town,  which  form  most  imposing  wooded  parks. 

The  Belgians  are  far  from  equalling  the  English  in  their  sense  of  the 
sanitary  importance  of  pure  air.  They  have  great  fear  of  draughts  in  their 
houses.  Arrangements  for  admitting  fresh  air  into  a  room  are  generally 
wanting.  Chinks  of  windows  and  doors  are  closed  to  prevent  catching 
cold.  Hospitals  and  public  establishments  are  usually  ventilated  only  by 
windows  and  chimneys.  Artificial  lighting  is  chiefly  by  coal-gas,  but  the 
burners  do  not  ser\'e  at  the  same  time  for  ventilation. 

In  newly-erected  schools  there  has,  however,  been  introduced  a  better 
ventilation  by  means  of  a  central  heating  apparatus,  provided  with  arrange- 
ments for  introducing  fresh  air.  This  system,  like  others,  appears  too  com- 
plicated to  be  undertaken  by  persons  without  technical  knowledge,  and  it 
is  only  applicable  during  the  winter  season. 

The  leading  Belgian  classes  are  in  accord  as  to  the  utility  of  ventila- 
tion ;  but  this  intelligent  view  has  not  yet  spread  among  the  people,  who 
do  not  use  the  most  simple  appliances. 

Sanitary  Provisions  as  to  Water.  —  Thanks  to  the  geological 

character  of  the  soil  of  Brussels  and  its  environs,  it  receives  an  abundant 
supply  of  pure  water.  In  olden  times  the  town  was  noted  for  the  rich- 
ness of  its  sources  of  water  {copia  fontium).  The  water  forms  springs 
on  the  most  elevated  slopes  of  the  town,  a  fact  which  led  to  the  construc- 
tion of  public  fountains  in  the  13th  and  14th  century,  some  of  these  still 
remaining. 

Research  has  shown  that  the  country  has  three  water-bearing  strata. 
The  highest  stratum  is  at  a  depth  varying  from  2  to  20  metres ;  in  the 
second  50  metres  (164  feet) ;  the  third  10  metres  still  lower.  This  subter- 
ranean water  is  of  good  quality,  and  does  not  require  artificial  filtration.    It 
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is  clear,  fresh,  and  inodorous,  its  temperature  being  from  10°  to  12°  Cent. 
(50°  to  53-6°  Fahr.). 

Works  bearing  on  public  health  in  Brussels  date  from  1830.  Shortly 
after^'ards,  the  need  of  a  public  provision  of  water  was  seen,  the  numerous 
wells, — of  which  there  was  one  in  nearly  every  court, — being  suspected  to 
be  a  cause  of  the  frequent  grave  epidemics  which  arose.  But  for  econo- 
mical reasons,  this  did  not  become  an  accomplished  fact  until  1852, 
although  since  1601  there  had  been  a  localized  distribution  of  water  in 
the  rich  quarter  around  the  royal  park. 

There  are  three  systems  of  water  supply.  In  the  first,  the  old  drinking 
ivaters^  the  water  of  the  upper  stratum  situated  at  a  higher  level  than 
Brussels,  is  conducted  directly  to  a  reservoir  near  the  Colonne  du  Congrbs, 
and  is  distributed  to  the  lower  quarters  of  the  town,  supplying  1000  cubic 
metres  (2,200  gallons)  per  diem. 

In  the  second  system,  the  water  of  the  Hain,  the  water  is  intercepted  at 
the  sources  of  this  river,  22  kilometres  (13*68  miles)  to  the  south,  and  120 
metres  above  the  level  of  the  town.  It  is  collected  in  small  reservoirs, 
placed  several  inches  below  the  level  of  the  soil.  Canals  of  masonry 
convey  the  water  thence  to  a  getural  xonduit^  also  of  masonry,  which 
gradually  increases  in  size  until  it  becomes  the  great  aqueduct^  having  a 
sectional  diameter  of  170  mfetres,  and  thickness  of  I'lo  metres,  and  a  fall 
of  one-fifth  of  a  millimetre  to  each  mbtre.  This  ends  in  a  reservoir  in 
masonry  20,000  cubic  mfetres  in  contents,  the  floor  of  which  is  87*5  metres 
deep,  and  the  overflow  2*5  metres  higher. 

Another  conduit,  belonging  to  the  water  of  the  Hain^  brings  water  from 
the  lower  districts,  necessitating  the  use  of  pumps  for  raising  the  water. 
A  reservoir  12  metres  deep  is  provided  for  this  water,  into  which  the  water 
is  brought  from  three  groups  of  sources  by  three  canals.  From  this 
reservoir  the  water  is  pumped,  and  brought  into  the  great  aqueduct. 

In  course  of  time  this  system  was  found  defective  in  several  respects  ; 
the  small  reservoirs  and  their  supply  canals  were,  from  their  vicinity  to  the 
surface  of  the  soil,  often  contaminated  ;  the  water  was  not  of  uniformly 
good  quality ;  and  the  pipes  were  often  choked.  In  addition  the  supply 
of  water  diminished  in  the  higher  points  of  origin,  the  water  forming  new 
springs  at  a  lower  level.  This  arose  chiefly  from  the  fact  that  the  network 
of  canals  had  too  great  a  fall,  and  was  placed  too  near  the  surface  of  the 
soil.  Where  possible,  the  collecting  canals  were  placed  more  deeply,  and 
nearly  horizontal,  and  made  of  porous  drain-pipes.  The  water  collected 
in  these  pipes  is  straightway  conveyed  to  the  conduits  by  means  of  cast- 
iron  pipes.  By  these  alterations  the  amount  of  water  supplied  by  the 
system  of  the  Hain  has  been  raised  from  19,000  to  29,000  cubic  metres 
per  diem. 

In  consequence  of  the  increase  of  population,  it  was  necessary  for  the 
distribution  of  water  to  construct  a  third  reservoir,  the  Chateau  d'Eau, 
situated  near  the  Leopold  Park.  The  water  is  pumped  into  this  by  two 
machines  of  50  horse-power. 
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The  conduits  in  the  town  consist  of  cast-iron  pipes  varying  in  diameter 
from  6  to  60  centimetres,  provided  with  sluices,  openings,  and  outlets  at 
the  highest  and  lowest  points.  They  are  provided  at  average  distances  of 
60  metres  with  fire-plugs. 

The  quantity  of  water  from  the  preceding  systems  became  in  time 
insufficient,  and  a  third  system  of  water  supply  had  to  be  established, 
called  the  water  of  the  wood  and  forest. 

We  have  mentioned  in  a  preceding  paragraph  the  great  parks,  the  wood 
of  the  Cambre,  and  the  forest  of  Soignes,  situated  to  the  north  of  the 
town  ;  and  it  is  from  their  drainage  that  the  water  of  this  system  has  been 
procured,  amounting  to  8,300  cubic  metres  per  diem.  There  is  still  such 
a  large  proportion  of  these  parks  undrained,  that  probably  18,000  cubic 
metres  could  be  obtained  daily  from  them.  The  water  from  this  source 
is  brought  to  the  place  Jourdan,  into  a  reservoir  having  a  contents  of 
20,000  cubic  metres  ;  its  sectional  diameter  being  53  metres,  and  the  over- 
flow 5  metres  higher. 

The  mean  daily  consumption  of  water  is  distributed  as  follows  : — 

Special  agreements]         .         .         .         9i53o  cubic  metres. 
Public  services        .         .         .  '      .         7»5oo     ,1 
Waste  and  loss       ....         7,960    „ 


Total    .         .        25,000 

The  cost  of  establishment  has  risen  to  11,734,357  francs. 
The  annual  cost  is  distributed  as  follows  : — 

5  per  cent,  interest  on  capital    .     568,700  frs. 
Salaries    .....     133,000  „ 
Working  and  maintenance         .     105,000  „ 


Total      .         .     824,700  „ 

Thus  a  cubic  m^tre  (2*2  gallons)  of  water  ready  to  be  delivered  to  the 
consumer  costs  6*i  centimes,  if  reckoned  in  proportion  to  the  quantit)' 
which  can  be  delivered  from  the  aqueduct,  i,e,  37,000  cubic  metres  per 
diem.  In  proportion  to  the  mean  daily  consumption  (25,000  cubic  metres) 
the  cost  is  9*4  centimes ;  and  if  worked  out  in  proportion  to  the  amount 
actually  supplied  for  private  persons  (9*53  cubic  metres),  the  cost  is  2 2  3 
centimes  per  cubic  m^tre  of  water. 

Control  of  Foods. — There  is  a  chemical  laboratory  near  the  Sanitary 
Office.  The  average  annual  number  of  analyses  of  food  is  1,500,  of  which 
about  700  are  foods,  350  water,  and  450  other  substances. 

In  the  last  14  years,  8,226  analyses  of  food  have  been  made,  and  605 
have  been  found  to  be  adulterated.  The  greater  part  of  the  adulterations 
were  of  milk;  out  of  539  samples,  224  were  adulterated;  out  of  276  of 
butter,  81  adulterated;  out  of  178  of  wines,  25  adulterated.     Coffee  (220 


BRUSSELS.  241 

analyses),  and  tea  (242  analyses),  in  all  the  analyses  have  been  found  to 
be  pure,  but  this  did  not  hold  good  for  chocolate  and  chicory. 

The  supervision  of  foods  at  Brussels  rests  chiefly  with  the  municipal 
police,  who  act  also  as  a  sanitary  police.  For  this  reason  the  Sanitary 
Department  has  only  one  officer  for  these  duties. 

The  police  has  a  special  staff  for  supervision  of  foods,  comprising  : — 

A  chief  inspector  ;  four  expert  inspectors  ; 
An  expert  inspector  for  poultry  and  game ; 
Four  expert  inspectors  for  fish ; 
Two  expert  inspectors  for.  butter. 

The  examination  of  foods  is  preventive  in  character,  as  we  have  seen 
by  the  regulations  on  page  237. 

In  Belgium,  as  in  England,  the  trichina  is  not  specially  searched  for  in 
pork,  and  as  pork  is  always  eaten  cooked,  no  cases  of  trichinosis  have  been 
observed. 

Public  MarkotS. — At  Brussels  there  are  two  great  markets  for  food- 
products.  In  one,  the  covered  market  (or  MarcJie  de  la  Madelaine\  are 
sold  vegetables,  fruits,  and  poultry.  The  entrances  are  in  rue  Duquesnoy, 
and  rue  Saint-Jean,  and  the  market  has  two  storeys  on  account  of  the 
different  levels  of  these  two  streets. 

The  other  market,  a  larger  one,  is  the  Halles  Centrales,  It  is  built  of 
iron  and  glass,  with  departments  for  meat,  poultry,  vegetables,  and  fish. 
The  floor  is  paved  ;  there  are  water-taps  for  washing,  but  its  cleanliness  is 
not  equal  to  that  of  the  London  Meat  Market. 

The  sale  of  meat  is  free  and  unrestricted ;  but  each  stall  or  shop  and 
its  arrangement  should  be  approved  by  the  Sanitary  Authorities  before  com- 
mencing the  sale. 

The  interior  of  these  shops  is  arranged  as  follows :  the  floor  is  of 
asphalte  or  cement ;  the  walls  are  of  marble,  glass,  slate,  or  plastered, 
and  painted  in  oil ;  the  ceiling  is  plastered,  and  painted  in  oil.  On  the 
floor  sawdust  is  scattered  and  renewed  each  day.  The  meat  is  suspended 
on  hooks.  The  partition  separating  the  stall  from  the  street  is  raised 
during  the  day,  so  as  to  leave  the  stall  completely  open,  and  the  best  meat 
is  there  exposed. 

The  table  is  of  marble  or  other  stone.  In  each  stall  there  is  a  supply 
of  water,  and  arrangements  for  carrying  of  waste  water,  thus  making  com- 
plete cleanliness  possible. 

Milk  is  sold  in  shops,  or  conveyed  in  carts  drawn  by  dogs.  The  recep- 
tacles for  milk  are  of  tin-plate.  There  are  two  kinds  of  shops  for  milk  : 
dairies  and  cow-Jiauses,  In  the  first,  the  milk  comes  from  the  country ;  in  the 
second,  from  cows  on  the  same  premises.  The  authority  of  the  Bureau 
d' Hygiene  is  required  for  keeping  cows  in  the  town,  and  sanitary  regula- 
tions must  be  carried  out  in  such  cases.  The  same  applies  when  any  one 
wishes  to  open  a  dairy.  In  both  cases  the  milk  may  be  drunk  on  the 
premises,  or  carried  home. 

R 
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Scavengings  Arrangements.— Although  the  police  regulation  of 
1865  imposes  on  the  inhabitants  the  cleansing  of  the  street  in  front  of  their 
houses,  this  regulation  has  fallen  into  desuetude,  and  municipal  arrange- 
ments for  scavenging  are  made. 

Since  1881  the  Scavenging  Department  is  supervised  by  a  special  com- 
mittee, composed  of  the  alderman  of  public  works,  the  president,  and  four 
members  chosen  from  its  number  by  the  Municipal  Council. 

In  addition  to  supervision,  this  committee  submits  to  the  assembly  of 
burgomasters  and  aldermen  all  the  improvements  which  they  consider 
necessary.  The  members  of  the  committee  in  turn  take  monthly  charge 
of  the  general  supervision. 

The  annual  report  on  the  work  of  the  committee  is  presented  at  the 
same  time  as  the  plan  of  budget. 

The  scavenging  staff  is  composed  of : — 

A  director ; 
A  chief  clerk ; 
Two  heads  of  depots ; 
Three  employes ; 
A  veterinarian ; 
Three  inspectors ; 
A  storekeeper ; 
Fourteen  overseers 
400  to  500  workmen. 
In  this  number  are  included,  in  addition  to  those  engaged  in  scavenging 
proper,  wheelwrights,  smiths,  saddlers,  mechanics,  unloaders,  etc. 
The  working  material  consists  chiefly  of : — 

100  horses; 

2 1  sweeping  machines,  drawn  by  horses  ; 
81  carts  for  refuse  ; 
75  watering  carts ; 

1 7  prams  for  carrying  offensive  matters. 
The  streets   are  swept  by  hand  or  by  means  of  sweeping  machines. 
They  are  watered  before  being  swept  to  avoid  dust. 

The  staff  is  divided  into  gangs,  a  complete  gang  comprising : — 

Two  watering-casks ; 
Four  carts  for  refuse ; 
Ten  horses ; 
Ten  carters ; 
One  overseer. 
The  watering,  which  is  carefully  done  in  Brussels,  forms  part  of  the 
scavenging  arrangements.     It  is  done  chiefly  on  foot,  but  watering-carts 
are  also  employed.     Narrow  passages  and  certain  streets  are  so  abundantly 
watered  that  they  are  always  perfectly  clean. 

The  refuse  from  courts  is  removed  at  7  a.m.  from  the  ist  October  to 
the  end  of  February  ;  at  6.30  a.m.  in  March  to  September ;  and  at  6  a.m. 
from  I  St  April  to  31st  August. 
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The  public  urinals,  numbering  about  200,  are  regularly  cleansed  each 
day. 

All  refuse  is  conveyed  in  carts  each  day  to  the  ash-yard  on  the  landing- 
stage  of  the  Willebroeck  canal,  whence  they  are  conveyed  in  boats  directly 
to  farmers,  or  to  the  depot  at  Ev^re  beyond  the  town,  on  the  margin  of 
the  Willebroeck  canal. 

Domestic  waste  water  and  water  from  water-closets  is  conveyed  directly 
to  the  sewers. 

Stable  manure  is  placed  in  pits  paved  in  brick  (see  p.  233),  which  ought 
to  be  approved  by  the  Bureau  d'Hygi^ne. 

Swine  are  permitted  to  be  kept  in  the  town,  but  only  in  small  number 
in  one  place.  The  construction  of  pig-styes  is  regulated  by  the  Bureau 
d*Hygibne,  and  their  cleanliness  is  supervised  by  the  police. 

The  Brussels  Abattoir. — The  public  abattoir  and  the  cattle  market 
are  situated  near  the  boulevards,  in  a  part  called  the  boulevard  de  r Abattoir, 

The  abattoir  is  composed  of  two  lines  of  buildings,  divided  into  com- 
partments as  in  England.  Near  each  compartment  for  cattle  is  a  place 
for  the  keeping  of  meat  and  of  hides.  The  animals  to  be  slaughtered  are 
brought  in  singly ;  or  if  several  at  a  time,  they  are  tied  to  the  external  wall. 
The  smaller  animals  are  kept  in  a  lair  near  the  slaughtering-room.  Cattle 
and  the  smaller  animals  are  ordinarily  slaughtered  in  different  places. 

The  slaughtering-room  is  about  50  metres  square,  with  two  large  entrances 
opposite  each  other.  The  floor  is  paved  and  sloped  towards  the  centre, 
where  is  an  opening  for  drainage.  The  walls  are  of  brick,  cemented  on 
the  inner  side. 

To  the  right  of  and  at  right  angles  to  the  abattoirs  is  a  long  building, 
which  contains  rooms  for  scalding  pigs,  melting  fat,  and  dressing  tripes. 

On  the  opposite  side,  and  separated  from  the  abattoirs  by  a  large  yard, 
are  two  rows  of  lairs  for  the  animals.  In  the  yard  is  the  inspector's  house, 
and  near  the  entrance  is  another  building,  containing  the  offices  and  dwell- 
ings of  employe's. 

The  yard  is  paved,  supplied  with  water,  and  well  drained. 

The  animals  are  killed  by  a  blow  on  the  head  from  a  pole-axe,  followed 
by  opening  the  jugular  veins.  The  blood  is  collected  in  flat  galvanized 
iron  vessels,  and  then  emptied  into  casks  outside  the  abattoir.  It  is  then 
■conveyed  to  an  establishment  in  which  albumen  and  guano  are  manu- 
factured from  it. 

This  manufactory  belongs  to  a  private  company,  which  has  acquired  the 
right  to  all  the  blood  from  the  abattoir  for  a  term  of  years. 

The  intestines  are  collected  and  placed  in  the  yard  near  the  rooms  for 
dressing  tripe.  Here  they  are  opened,  and  the  contents  cast  on  the  ground. 
The  paunches  are  then  treated  in  these  rooms  and  prepared  as  tripe.  The 
contents  are  removed  by  the  scavenging  department  and  conveyed  to  the 
boats  on  the  canal  of  Willebroeck. 

The  abattoir  is  municipal  property.  The  following  are  the  chief-  regu- 
lations respecting  it : — 
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General  Arrangements, — It  is  forbidden  to  kill  and  dress  animals  for 
food,  to  melt  coarse  fat,  to  prepare  and  to  cook  offal,  except  in  the  public 
abattoir. 

Tripe  dressers  and  fat  boilers  are  entitled  to  fix  in  their  rooms  stoves, 
furnaces,  cooking  and  other  necessar)'  apparatus  for  the  preparation  of 
tripe  and  the  melting  of  fat,  but  their  plans  must  be  previously  submitted 
to  the  approbation  of  the  burgomasters  and  alderr^en.  They  are  responsible 
for  all  damage  done  in  the  rooms  occupied  by  them.  They  must  annually 
scrape,  wash,  and  whitewash  the  interior  walls  of  the  rooms  and  of  the 
scalding-tubs,  and  keep  the  places  and  their  approaches  in  a  cleanly  con- 
dition. 

Staff, — The  staff  of  the  abattoir  consists  of  a  chief  inspector,  who  is 
always  a  veterinary  surgeon ;  expert  inspectors  chosen  from  among  veter- 
nary  surgeons  or  butchers  of  old  standing ;  a  collector,  a  chief  of  the 
service,  and  customs  officers.  It  is  the  duty  of  the  chief  and  expert  in- 
spectors to  inspect  all  animals  entering  the  abattoir,  and  to  examine  meat 
before  it  leaves.  The  chief  inspector  makes  a  report  of  cases  of  disease 
found  by  him,  and  generally  of  all  facts  relating  to  the  public  health  and 
the  abattoir. 

In  the  event  of  dispute  as  to  the  condition  of  any  meat,  two  expert 
arbitrators  are  called  in,  these  being  appointed  annually  by  the  assembly 
of  burgomasters  and  aldermen.  Before  commencing  duty  the  inspector 
and  the  expert  arbitrators  swear  to  carry  out  their  duties  faithfully  and  well. 

Inspection. — Animals  intended  for  slaughter  are  previously  visited  by 
the  expert  inspectors.  Those  which  are  recognised  or  even  suspected  of 
being  affected  by  a  contagious  malady,  or  from  any  cause  unfit  for  food 
are  placed  in  a  pound,  to  be  dealt  with  in  accordance  with  the  laws  and 
regulations  in  force. 

After,  slaughtering,  the  internal  parts  are  examined ;  if  necessar)',  the 
inspectors  can  cut  the  meat  to  ascertain  its  real  condition. 

The  soundness  of  the  meat  is  vouched  for  by  an  official  stamp. 

Meat  and  viscera  suspected  of  being  injurious  to  health  are  provisionally 
seized  and  locked  up.  An  official  report  is  made  of  the  seizure,  and  as 
to  the  amount  and  condition  of  the  meat  seized,  and  the  report  is  imme- 
diately taken  to  the  chief  commissioner  of  police.  All  meat  seized  is 
buried,  if  no  objection  is  raised,  within  24  hours.  In  contested  cases  an 
inspector  and  the  expert  arbitrators  visit  and  examine  the  meat,  and  their 
decision  is  final.  The  cost  of  this  examination  is  borne  by  the  owner  of 
the  condemned  meat. 

Any  one  discovering  in  the  course  of  slaughtering  an  animal  signs  of 
disease  ought  at  once  to  inform  an  inspector.  Similarly  if  a  foetus  is 
found,  the  inspector  orders  it  to  be  buried  or  otherwise  disposed  of  not 
for  food.  This  disposal  is  made  in  presence  of  a  customs  officer,  accord- 
ing to  the  method  prescribed  by  the  municipal  administration. 

Slaughtering, — ^This  can  be  carried  on  at  any  hour  of  day  or  night. 
Those  wishing  to  kill  at  night  ought  to  inform  the  chief  inspector  during, 
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the  previous  day.  The  blood  from  slaughtering  is  received  in  buckets, 
emptied  into  water-tight  barrels,  and  put  on  carts.  These  barrels  can 
remain  during  slaughtering  at  the  entrance  to  the  slaughter-house,  but 
must  immediately  afterwards  be  placed  where  directed  by  the  chief  inspec- 
tor. They  are  removed  from  the  abattoir  on  alternate  days  in  summer, 
and  once  a  week  in  winter. 

Butchers  are  required  to  wash  the  slaughter-houses  and  their  approaches 
with  abundant  water,  and  to  keep  the  utensils  which  they  use  in  a  cleanly 
condition. 

All  offal  is  removed  to  the  triperies  without  .delay  after  having  been 
inspected. 

All  filth  is  removed  as  soon  as  the  work  is  finished  and  conveyed  to  the 
part  allotted  for  this  purpose  by  the  chief  inspector. 

Triperies, — Utensils  of  lead,  copper,  or  zinc  are  forbidden.  They  ought 
to  be  wrought-iron  or  tin.  It  is  forbidden  to  allow  dirty  water  to  escape 
outside,  or  to  deposit  the  remains  of  tripes,  etc.,  in*  the  yard. 

Fat-rndting  places, — Plans  of  arrangements  for  melting  fat  should  be 
approved  by  the  municipal  administration.  It  is  forbidden  without  the 
special  permission  of  the  collie  of  aldermen  to  mix  with  the  melting  fat 
any  foreign  matter  other  than  sulphuric  acid. 

Special  poiice  measures, — No  one  can  be  admitted  to  the  abattoir  without 
permission  of  the  chief  inspector.  Sleeping  in  the  slaughter-house  market, 
or  other  place  connected  with  the  abattoir,  is  forbidden.  Butchers  and 
workmen  are  forbidden  to  leave  the  premises  with  their  clothes  stained 
with  blood.  Butchers'  carts  must  be  covered  and  have  on  them  the 
number  of  the  owner's  slaughter-house. 

The  torturing  of  animals  is  expressly  forbidden. 

Cattle  Market. — The  cattle  market  belongs  to  the  abattoir,  but  is 
separated  from  it  by  a  street.  It  comprises  two  great  market-places, 
covered  and  separated  by  a  cross  street.  The  ground  is  paved.  The  in- 
terior is  divided  by  partitions  for  keeping  the  animals. 

Special  market  days  are  fixed  for  different  animals. 

With  the  exception  of  milch-cows  kept  in  the  town,  cattle  are  only 
allowed  to  pass  through  certain  streets.  No  herd  must  comprise  more 
than  15  oxen,  cows  or  heifers.  A  herd  of  more  than  8  horned  beasts  ought 
to  have  two  drivers  over  18  years  of  age. 

The  following  regulations  are  in  force : — 

It  is  forbidden  to  expose  in  the  market  diseased  animals. 

Homed  beasts  must  be  separately  tied.  The  men  whose  duty  it  is 
to  place  the  cattle  in  the  market  and  to  drive  them  to  the  abattoir  are 
appointed  by  the  college  of  aldermen,  and  furnished  with  a  numbered  plate. 

The  market  for  hides  is  held  once  a  week  in  a  prescribed  place,  covered 
by  a  roof,  and  paved.  The  market  for  fat  is  held  twice  a  week,  and  fat 
may  be  brought  into  it  from  without.  All  spoiled  fat  is  seized  and  de- 
stroyed. The  fat  is  deposited  at  the  abattoir  on  the  days  when  there  is 
DO  market. 
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Water-Closets,  etc. — As  stated  in  the  paragraph  relating  to  buildings 
(p.  234),  water-closets  are  obligatory  in  Brussels.  There  are  only  a  few 
of  the  privies  formerly  in  use  still  remaining. 

Brussels  furnishes  a  ver)'  instructive  example  of  change  of  opinion  as 
to  water-closets. 

In  many  parts  of  the  Continent,  owing  to  the  prevalent  ignorance  of  the 
changes  undergone  by  faecal  matter  mixed  with  water,  there  is  still  oppo- 
sition to  the  introduction  of  water-closets,  which  undoubtedly  form  the 
best  system  of  closets.  This  was  also  the  casein  Brussels.  In  fact,  in 
1857  a  regulation  was  made  forbidding  the  establishment  of  w^ater-closets 
without  the  special  authority  of  the  Municipal  Authority,  who  would  impose 
the  necessary  conditions. 

In  1865  the  college  of  aldermen  made  a  regulation  which  permits  water 
closets  only  in  the  houses  of  narrow  streets  and  alleys.  Since  1883  this 
is  the  only  system  permitted. 

The  Brussels  water-closets  are  constructed  on  an  English  model.  An 
ordinary  form  is  that  shown  in  Figure  74. 
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Fig.  74. — Belgian  Water-closet. 

Drainage  of  Houses. — The  branches  of  house-drains  are  mostly  of 
bricks  and  masonry,  and  ovoid  in  shape,  from  '30  to  '36  mbtre  in  diameter. 
Others  are  of  glazed  earthenware,  with  a  diameter  of  '25  metres. 

The  traps  of  kitchens,  laundries,  courts,  etc.,  usually  resemble  what  is 
known  in  England  as  a  dipstone  trap  (Fig.  75). 

The  dipstone  is  immerged  to  the  extent  of  2  to  6  centimetres,  thus  pre- 
venting sewxr-gases  from  entering  the  house.  Fig.  76  shows  new  forais 
of  traps  used  for  water-closets  and  waste-pipes  from  kitchen,  etc. 


Fig.  75.— Kitchen  Trap.  Fig.  76. — Water-closet  Trap. 

{Stale  of  ^  centimetres  to  a  niHre.) 

Public  Sewers. — The  sewerage  of  a  town  is  one  of  the  chief  con- 
ditions of  its  salubrity,  and  has  been  found  to  be  one  of  the  most  delicate 
and  difficult  problems  for  sanitary  engineers. 

At  page  134  the  general  principles  on  which  sewers  are  now  constructed 
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have  been  indicated.  The  system  adopted  in  Brussels  presents  some 
interesting  peculiarities,  and  differs  considerably  from  that  of  England. 

The  sewerage  of  Brussels  was  begun  in  1847,  the  first  sewers  being  only 
intended  to  receive  the  waste  water  from  houses.  Unfortunately  no  general 
system  was  adopted ;  the  sewers  were  constructed  without  any  plan  ;  sewers 
having  a  steep  inclination  were  connected  with  others  nearly  horizontal ; 
the  arrangement  of  a  street  determining  exclusively  the  form  and  position 
of  a  new  public  sewer. 

Bad  effects  soon  showed  themselves ;  deposits  were  formed  in  the  sewers, 
and  infective  gases  of  decomposition  were  evolved. 

After  a  hea^7  fall  of  rain  the  chief  sewers  could  not  discharge  all  their 
water  ;  the  lower  parts  were  flooded,  and  foul  gases  and  water  entered  the 
houses  from  the  sewers.  The  subsequent  cleansing  necessitated  much 
trouble  and  expense  without  giving  satisfactory  results. 

A  Commission  was  appointed  to  prepare  a  complete  scheme  of  a  new- 
system  of  sewers.  All  the  sewers  constructed  since  1875  are  part  of  this 
new  system,  and  the  greater  part  of  the  old  sewers  have  been  reconstructed. 


In  adopting  the  new  system,  the  following  points  have  been  kept  in 
view :  to  prevent  stagnation  at  any  point,  or  the  formation  of  deposits  ; 
to  facilitate  the  flow  of  mud,  the  entrance  of  which  cannot  always  be  avoided, 
and  to  provide  for  free  circulation  of  air. 

To  obtain  these  results  the  sewers  do  not  as  formerly  run  in  a  straight 
line  from  below  upwards  to  the  highest  part  of  the  town,  but  follow  a 
broken  hne  continued  along  the  streets  parallel  to  the  lowest  part  of  the 
town.     In   the  steepest  streets  the  sewers  have  a  less  fall,  and  in  those 


which  are  nearly  horizontal  a  greater  fall  than  that  of  the  streets.  In  this 
way  the  best  distribution  possible  has  been  made  of  the  available  indioa- 
tions,  and  deposits  have  been  avoided  by  the  uniformity  of  the  currents. 


All  the  sewers  of  the  new  system  have  an  ovoid  form  and  a  height  of  z 
metres.  The  masonry  is  of  bricks  'iS  centimetre  thick,  rendered  smooth 
within  by  cement.  The  sewers  are  generally  placed  4  mfetres  below  the 
surface. 

Fig.  78  shows  one  of  the  great  sewers  before  1875.  In  the  old  seHOS 
catch-pits  were  placed  at  intervals;  but  since  185a  this  system  has  been 
abandoned. 

The  openings  at  the  side  of  the  pavement,  for  the  drainage  of  rain-irater, 
are  furnished  with  a  trap  having  a  water-seal  from  a  to  j  centimetres  deep, 
and  a  tank  for  the  retention  of  sand  and  other  solid  matters  (Fig.  79). 
In  certain  parts  these  openings  have  gratings  to  arrest  leaves,  blades  of 
grass,  straw,  etc. 

Ventilating  grids  are  placed  over  the  sewer,  so  as  to  prevent  any  sevrer 
gases  being  forced  into  houses  in  the  event  of  excessive  rain. 

Collecting:  tmd  Discharging'  Sewers.— The  sewers  open  into  tm 

great  collecting-sewers,  which  run  along  each  bank  of  the  Seune  tp  the 
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Fio.  8a— Coi.lectinc-Sewer  from  the  Ric.ht. 
outskirts  of  the  town,  where  they  again  join  together  under  the  crossways 
of  the  Avenue  de  la  Reine  and  the  rue  Masui.  The  collecting  sewer  from 
the  left  bank  passes,  near  the  bridge  of  Masui,  under  the  river  to  reach 
the  other  bank.  The  two  collecting-sewers  combined  are  called  the  great 
collecting  or  discharging  sewer.      This   runs  parallel  to  the  railroad   to 


Fig.  8i. — Collecting  ,Sev 
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Haeran,  to  the  north  of  Brussels(a  distance  of  s  kilometres) ;  here  it  is 
discharged  into  the  Seune. 


Fic.  8i. — DiscHARCi.NG  Sewer. 

The  two  collecting- sewers  are  in  the  form  of  a  cuvette,  bounded  by  a 
footpath  on  each  side,  and  covered  throughout  their  length  by  an  arch  of 
sufficient  height  to  allow  one  to  walk  freely. 

The  right  collecting  sewer  (Fig.  So)  is  1-70  mfetres  wide;  the  left 
(Fig.  81)  i'2o  metres.  The  discharging- sewer  (Fig.  81)  is  of  the  same 
form  as  the  two  col  tec  ling-sewers,  but  its  diameter  is  a^ao  metres. 

Until  1867  all  the  sewers  of  Brussels  opened  into  the  Seune,  whose 
banks  were  covered  with  the  houses  of  the  indigent  classes.  During  the 
dry  season  this  river  was  practically  a  vast  uncovered  sewer,  with  borders 
of  foetid  deposits.  When  heavy  rains  occurred  the  water,  rising  from  the 
river,  reached  into  the  sewers  opening  below  its  level,  forced  the  sewer- 
gases  into  the  interior  of  houses,  prevented  the  escape  of  sewage,  flooded 
the  subsoil,  and  on  retreating  left  an  enormous  deposit  of  mud  in  the 

When  the  new  system  of  sewers  was  introduced  measures  were  taken  to 
remedy  the  nuisances  arising  from  the  Seune.  The  houses  on  its  banks 
were  demolished  ;  boulevards,  squares,  and  wide  streets  replaced  the  nami* 
and  tortuous  alleys.  The  bed  of  the  river  was  made  deeper  and  straighter 
in  the  whole  of  its  course  through  the  town.  At  the  same  time  the  sewers 
were  detached,  so  as  to  protect  them  against  variations  in  the  level  of  the 

Its  bed  is  arched  for  a  length  of  2,150  metres.  The  river  is  kept  be- 
tween two  arches  se|)arated  by  a  wall.     The  collecting  sewers  run  on  eadi 
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The  footpaths  along  the  sewers  are  furnished  with  iron  railings,  and  on 
these  wagons  of  peculiar  construction  run,  which  are  used  for  cleansing. 
Rings  of  iron,  placed  at  intervals  of  28  rafetres,  serve  to  fix  these.  Hand- 
rails of  galvanized  iron  are  fixed  in  the  wall  about  -9  rnfetre  above  the  foot- 
path. At  intervals  of  50  metres  there  is  alternately  on  the  two  footpaths 
an  opening,  reached  by  an  iron  ladder. 

The  collecting  sewers  running  parallel  to  the  river  are  connected  with 
the  latter  by  openings  furnished  with  valves  at  their  junction  with  the  river. 

These  openings  are  placed  on  a  level  with  the  footpaths  of  the  sewer, 
and  are  intended  to  act  as  overflows  during  excessive  rain.  Other  open- 
ings connecting  the  collecting  sewers  and  the  Seune  serve  to  admit  water 
for  flushing  purpo.ses.     These  openings  are  furnished  with  flaps. 

The  collecting  sewers  have  generally  a  fall  of  30  centimetres  to  a  kilo- 
mfetre ;  at  a  few  places  the  fall  is  increased  to  50  centimetres.  The  fall 
being  verj'  small,  it  is  necessary  to  remove  the  deposits  which  occur. 

This  is  effected  by  sluices  of  a  peculiar  construction,  called  wagou-sluUes 
(Fig.  83).     They  are  of  iron,  and  consist  of  a  sluice  fitted  to  the  curve  of 


the  sewer  and  connected  by  hinges  to  a  wagon  placed  on  four  wheels  and 
running  on  the  rails  of  the  footpath.  By  a  single  turn  of  the  hand  the 
sluice  can  be  lowered  or  raised  according  to  need. 

When  it  is  considerably  lowered,  the  water  is  arrested  above,  and  pass- 
ing with  rapidity  under  the  sluice,  carries  away  all  deposits. 

Nine  wagons  of  this  description  are  in  use  for  the  cleansing  of  the  col- 
lecting-sewers. 

The  deposits  being  continually  removed,  cannot  decompose  and  pro^ 
duce  fcElid  gases,  and  the  air  of  the  sewer  is  kept  comparatively  pure. 

Since  1S72  the  question  of  utilising  the  sewage  for  surface-irrigation  at 
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Loo  and  Pentley,  near  Vilvoorde,  where  there  is  suitable  land  of  about 
4,000  hectares  (9,885  acres),  has  been  discussed.  The  cost  of  this  enter- 
prise is  so  great  that  it  has  not  yet  been  resolved  to  put  it  into  execution. 

For  some  time  past  a  small  part  of  the  sewage  has  been  employed  in 
irrigating  about  39  hectares  of  land  near  Machelen. 

The  discharging  sewer  empties  into  the  river  at  Haeren,  50  centimetres 
under  the  water,  which  consequently  rises  on  to  the  footpaths  at  this  point, 
and  cleansing  of  the  sewer  is  impracticable.  To  obviate  this  difficult)- 
hydraulic  machines' have  been  established  at  the  outfall,  which  lower  the 
water  at  certain  intervals  sufficiently  to  enable  the  wagon-sluices  to  do  their 
work.     This  should  be  done  once  each  week. 

The  hydraulic  machines  consist  of  three  centrifugal  pumps,  i'8  metre 
in  diameter,  each  worked  by  a  loo-horse  steam-engine. 

The  cleansing  of  the  collecting-sewers  employs  20  men,  including  those 
working  the  pumps.  An  equal  number  of  men  are  employed  in  cleansing 
the  street  sewers. 

The  total  length  of  the  collecting-sewers  is  18  kilometres. 

'J  he  expense  of  this  great  sewerage  system  has  been  27  million  francs, 
which  includes  the  cost  of  the  expropriation  of  1,100  old  houses  on  the 
banks  of  the  river,  and  of  other  lands. 

The  embankment  of  the  Seune  and  the  collecting-sewers  have  cost  3,500 
francs  per  metre.  The  cost  is  increased  by  350  to  400  francs  for  the  parts 
of  the  collecting  sewers  which  do  not  follow  the  course  of  the  river. 

The  street  sewers,  2  metres  high,  have  cost  50  francs  per  m^tre,  includ- 
ing all  the  accessory  works. 

The  work,  begun  in  1867,  was  completed  in  1874. 

Measures  against  Infectious  Diseases.— Vaccination.  —  Vac- 
cination is  not  compulsory  in  Belgium,  although  its  utility  is  officially 
recognised,  and  the  government  does  what  it  can  to  secure  the  voluntar)' 
vaccination  of  the  population. 

An  animal  vaccine  institution  has  been  established  at  Brussels,  at  the 
expense  of  the  State,  in  order  to  secure  a  supply  of  good  lymph.  It 
adjoins  the  veterinary  school,  and  there  is  one  director  for  both  institu- 
tions ;  there  being  over  him  a  committee  of  four  members  nominated  by 
the  Minister  of  the  Interior.  This  meets  at  monthly  intervals  at  the 
vaccinating  station,  to  overhaul  the  work,  accounts,  etc. 

At  each  meeting  the  director  ought  to  present  a  report  on  the  work  of 
the  institution,  and  the  committee  has  each  year  to  render  an  account  to 
the  Government. 

In  inoculating  a  calf,  or  extracting  its  lymph,  the  animal  is  fixed  to  a 
special  table.  The  skin  of  the  abdominal  region  is  shaved,  and  the  parts 
washed  with  a  2  per  cent  of  carbolic  acid,  and  then  carefully  dried. 
Eighty  incisions  are  then  made  2  to  3  centimetres  long,  and  the  same  distance 
apart  from  each  other.  The  vesicles  mature  in  5  or  6  days  ;  if  they  do 
not  all  develop  simultaneously,  the  lymph  is  collected  on  two  consecutive 
days.     To  gather  the  lymph,  the  vesicle  is  fixed  by  a  special  forceps,  and 
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then  the  external  crust  is  detached  and  not  used.  The  pulpy  mass  and 
the  lymph  are  scraped  out  with  a  lancet,  received  in  a  porcelain  mortar, 
mixed  with  a  little  sugar  of  milk  (lactose)  and  a  third  part  of  glycerine. 
The  mixture  is  then  pressed  by  means  of  an  ivory  spatula,  through  a  fine 
brass  sieve  into  a  mortar  of  agate  in  which  it  is  again  well  pounded. 

The  lymph  thus  prepared  is  placed  in  small  glass  tubes  from  2  to  3 
centimetres  long,  and  furnished  with  a  stopper,  or  between  two  layers  of 
glass,  of  which  one  has  a  small  central  cavity.  The  tubes  or  glasses  are 
then  enveloped  in  cotton  wool,  and  the  lymph,  which  is  required  to  be 
kept  for  some  time,  is  placed  in  an  ice-house.  It  is  never  delivered  until 
the  calves  have  been  killed  and  found  to  be  healthy. 

Infants  are  not  vaccinated  in  the  same  establishment. 

The  origin  of  the  establishment  dates  back  to  1883. 

In  virtue  of  the  old  laws  of  1789  and  1790,  which  order  municipal 
authorities  to  take  the  necessary  measures  against  epidemics,  many 
districts  have  organized  a  system  of  vaccination  in  a  praiseworthy  manner, 
and  Brussels  undoubtedly  deserves  to  be  placed  in  the  first  rank. 

Vaccination  is  under  the  control  of  the  Bureau  d^Hygi^ne,  and  is 
carried  out  near  the  Sanitary  Offices  every  week-day.  It  is  quite  gratuitous, 
as  is  also  re-vaccination. 

As  soon  as  small-pox  breaks  out,  the  authorities  distribute  in  the  in- 
fected quarters  some  thousands  of  circulars,  in  which  the  preventive  effect 
of  vaccination,  and  the  place  where  this  can  be  secured,  are  explained. 

Vaccination  may  be  said  to  be  almost  compulsory,  inasmuch  as  ever>' 
child,  in  order  to  secure  admission  into  the  public  schools,  must  produce  a 
certificate  of  vaccination.  In  addition,  all  persons  receiving  relief,  and 
their  children,  are  required  to  be  vaccinated. 

School  children  ought  to  be  re-vaccinated  at  the  age  of  ten  years. 

Persons  attending  evening  schools  (professional  schools)  ought  also  to 
furnish  a  certificate  of  recent  re-vaccination.  The  same  obligation  is  im- 
posed on  those  asking  for  municipal  employment  In  addition  the  clergy 
have  been  requested  to  secure  that  children  having  their  first  communion 
should  be  vaccinated  or  re-vaccinated. 

Notification  of  Cases  of  Infectious  Disease.— Isolation  and 

Care  of  the  Sick. — In  accordance  with  a  royal  decree  of  the  31st 
March,  181 8,  all  doctors  in  Belgium  are  required  to  bring  to  the  know- 
ledge of  the  burgomaster  or  of  the  Bureau  d'Hygi^ne  all  cases  of  in- 
fectious disease  which  appear  in  their  districts.  A  similar  instruction,  but 
with  more  rigorous  r^ulations,  was  issued  by  the  Municipal  Authority  of 
Brussels  on  the  i8th  November,  1824.  Asylums,  prisons,  hotels,  lodging- 
houses,  inns,  etc.,  are  subject  to  the  same  regulation. 

The  diseases  to  be  notified  are  :  small-pox,  scarlet  fever,  measles,  typhoid 
fever,  typhus,  cholera,  diphtheria  and  dysentery. 

As  soon  as  a  case  has  been  notified  to  the  Bureau  d'Hygibne,  the 
medical  health  officer  proceeds  to  make  an  inquiry  into  the  sanitary  state 
of  the  patient's  home,  and  the  probable  origin  of  the  disease  3  and  in- 
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quires  as  to  any  previous  cases,  whether  the  persons  affected  have  been 
vaccinated,  and  as  to  whether  there  are  any  children  in  the  house  attend- 
ing school,  etc. 

If  the  doctor  in  attendance  on  the  case  has  stated  these  points  in  his 
certificate,  then  the  health  officer's  inquiry  is  not  deemed  necessan-.  As 
soon  as  the  health  oflficer  is  in  receipt  of  the  above  information,  he  makes 
his  official  report,  and  the  necessary  works  are  ordered  to  be  executed. 

The  notification  of  infectious  cases  is  made  on  certificate  forms  supplied 
by  the  Bureau  d'Hygi^ne  to  each  doctor. 

By  an  agreement  made  the  26th  December,  1874,  between  the  authorities 
of  Brussels  and  its  suburbs,  information  as  to  the  cases  notified  is  inter- 
changed weekly.  Thus  each  is  informed  without  delay  of  any  cases  of 
infectious  illness  outside  its  borders. 

Brussels  does  not  yet  possess  isolation  hospitals  for  infectious  diseases. 
They  are  treated  in  the  two  great  general  hospitals  of  St.  Peter  and  St. 
John.  The  first  is  devoted  chiefly  to  the  treatment  of  typhoid  fever,  the 
second  to  the  treatment  of  other  disea.ses.  Patients  with  typhoid  fever 
are  not  isolated ;  those  with  infectious  diseases  are  isolated  as  much  as 
practicable.  For  small-pox  there  is  a  special  isolated  part  on  the  highest 
storey  of  one  pavilion  of  St.  John's  Hospital. 

The  importance  of  isolation  is,  however,  fully  recognised,  and  it  is  the 
duty  of  the  medical  health  oflftcers  to  secure  the  removal  of  patients  to 
the  hospital  when  isolation  at  home  is  impracticable. 

By  a  resolution  of  the  Municipal  Council  of  1880,  patients  suffering  from 
infectious  disease  are  forbidden  to  be  conveyed  in  a  public  conveyance. 
For  this  purpose  there  is  at  the  Bureau  d'Hygi^he  a  special  carriage, 
which  is  placed  at  the  disposal  of  the  public  on  making  application  to  the 
police. 

The  carriage  is  disinfected  after  each  journey.  The  driver  of  any 
public  conveyance  is  forbidden  to  convey  any  sick  person  who  is  not  fur- 
nished with  a  medical  certificate  stating  that  he  is  not  suffering  from  an 
infectious  disease. 

School  children,  whether  sick  or  not,  who  live  in  a  house  where  there  is 
an  infectious  case,  must  not  attend  school  as  long  as  the  house  is  con- 
sidered to  be  infected. 

Dr.  Janssens,  director  of  the  Bureau  d'Hygi^ne,  employs  a  very  in- 
genious method  for  obtaining  a  clear  statement  of  infectious  diseases.  A 
plan  of  the  town  on  a  large  scale,  mounted  on  thin  cardboard,  is  placed 
on  an  easel.  Pins  of  different  colours  are  placed  over  each  house  where 
infectious  diseases  have  appeared.  Black  pins  signify  small-pox  ;  red, 
scarlet  fever ;  yellow,  typhus,  and  so  on.  To  distinguish  new  cases  on 
subsequent  days,  the  new  pins  inserted  are  of  half  the  size  of  those  first 
inserted. 

Disinfection. — Sulphur  fumigation  is  held  in  such  high  esteem  in 
Brussels,  that  no  attempt  has  hitherto  been  made  to  introduce  the  use 
of  steam.      The  disinfection  is  purely   domestic  :    there   are  no  public 
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establishments  for  this  purpose,  except  an  office  where  persons  coming 
from  infected  localities  are  disinfected. 

Disinfection  of  a  house  and  its  contents  is  carried  out  as  soon  as  the 
sick  person  has  recovered,  died,  or  is  removed  to  the  hospital.  It  is 
always  carried  out  by  disinfectors  appointed  by  the  Bureau  d' Hygiene. 
The  fumigations  are  carried  out  in  accordance  with  the  method  described 
on  page  71 ;  the  quantity  of  sulphur  burnt  is  20  to  30  grammes  to  each 
cubic  metre. 

The  mattresses  and  pillows  are  unmade,  and  their  contents  exposed,  in 
order  to  ensure  thorough  fumigation. 

Articles  without  value  are  burnt,  small  ones  in  the  fire-place  of  the  sick- 
room, others  at  the  gas-works  of  the  town,  where  they  are  taken  in  a 
covered  conveyance. 

During  the  whole  period  of  the  illness,  the  dejecta  are  disinfected  with  a 
solution  of  iron  sulphate  or  carbolic  acid,  of  the  strength  of  2  to  3  j)er 
cent.  All  the  linen  used  by  the  patient  is  boiled  with  a  solution  of  zinc 
chloride,  or  with  a  mixture  of  240  grammes  of  zinc  sulphate  and  120 
grammes  of  common  salt  dissolved  in  a  pail  of  water  (coarse  sulphate  of 
zinc  cannot  be  used  for  this  purpose,  as  it  contains  some  iron,  and  forms 
patches  of  iron-mould). 

The  closets  and  drains  of  the  infected  house  are  also  disinfected 
regularly  with  solution  of  iron  sulphate  or  carbolic  acid.  In  addition,  the 
scavenging  depyartment  is  communicated  with,  and  thus  the  disinfection 
of  the  neighbouring  sewers  is  secured.  In  order  to  have  ready  a  sufficient 
quantity  of  solution  of  iron  sulphate,  a  basket  containing  50  kilogrammes 
of  this  salt  is  suspended  in  a  cask  full  of  water. 

The  corpses  of  persons  having  died  of  an  infectious  disease  are  wrapped 
in  clothes  soaked  in  a  2  to  3  per  cent  solution  of  carbolic  acid.  The 
body  is  then  immediately  conveyed  to  the  observation  chamber  of  the 
mortuary  at  the  Ev^re  cemetery,  outside  the  town,  and  is  subsequently 
interred  as  soon  as  certain  signs  of  death  have  shown  themselves. 

Each  disinfection  is  inade  the  subject  of  a  special  report. 

Mortuaries  and  Cemeteries. — Brussels  possesses  two  mortuaries,  to 
which  are  conveyed  corpses  from  confined  houses.  One  of  these,  within  the 
the  town,  only  receives  the  bodies  of  persons  not  having  died  of  an  in- 
fectious disease ;  all  others  are  conveyed  to  the  mortuary  at  the  Ev^re 
cemeter)'. 

In  the  town  the  journey  is  effected  in  a  litter  on  wheels  drawn  by  men 
belonging  to  the  Burial  Department,  after  requisition  of  the  medical  health 
officer  and  consent  of  the  family.  Except  in  cases  of  urgency,  removal  is 
only  done  in  the  evening. 

In  times  of  epidemic,  the  removal  of  corpses  to  the  mortuary  is  com- 
pulsory, and  so  also  in  other  cases  where  the  medical  health  officer  decides 
that  it  is  necessary. 

No  corpse,  without  special  permission,  can  be  kept  in  the  mortuary 
more  than  48  hours  after  death.    At  the  mortuary  the  corpse  is  enshrouded 
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and  placed  in  a  coffin.     For  removal  to  the  mortuary,  envelopment  in 
bedclothes  is  regarded  as  sufficient. 

The  mortuaries  are  under  the  supervision  of  the  Bureau  d^Hygi^ne, 
which  sees  to  their  ventilation,  disinfection,  and  general  sanitary  arrange- 
ments. 

According  to  the  municipal  regulations,  interment  ought  to  take  place  at 
the  end  of  48  hours,  but  this  interval  may  be  shortened  or  lengthened  by 
special  order. 

Prostitution. — Prostitution  in  Brussels  is  under  very  severe  regulations. 
A  commissioner  and  two  officers,  belonging  to  the  police,  have  charge  of 
this  work,  and  special  doctors  make  the  necessary  visits. 

Prostitutes  are  inspected  ordinarily  twice  a  week,  and  additional  visits 
are  made  if  required.  The  medical  inspectors  belong  to  the  Bureau 
d'Hygifene,  and  are  not  allowed  to  receive  any  payment  from  the  women 
visited,  nor  from  the  keepers  of  the  houses.  They  are  also  forbidden  to 
inform  these  women  or  their  servants  of  the  nature  of  the  disease  from 
which  they  are  suffering. 

E^ch  month  the  medical  inspectors  send  to  the  Bureau  d'Hygibne  a 
report  of  the  cases  of  disease  found,  indicating  the  nature  of  the  disease  and 
the  organ  attacked. 

All  women  notoriously  leading  an  immoral  life,  are  obliged  to  be 
registered  and  visited.  Before  being  registered,  they  must  appear  at  the 
Police  Office  to  be  cross-examined.  An  official  report  is  made  of  this 
inquiry,  containing  the  accusations  and  answers.  It  is  sent  at  once  to  the 
burgomaster  and  to  the  college  of  aldermen,  who  alone  can  order  the 
registration  of  a  suspected  person. 

When  a  minor  is  concerned,  the  parents  should  be  first  informed  and 
exhorted  to  keep  their  child  from  an  immoral  life.  If  a  married  woman 
is  concerned,  the  husband  is  informed.  In  both  cases,  the  female  is  still, 
until  a  new  order  is  made,  kept  under  inspection,  and  the  surveillance  of 
the  police. 

When  a  prostitute  desires  to  be  removed  from  the  register,  she  makes 
application  to  the  burgomaster  and  aldermen,  who  decide  as  to  the  reasons 
given.  Marriage  is  regarded  as  a  complete  reason  for  erasure  from  the 
register. 

Houses  for  the  Working  Classes.—The  question  of  the  housing 
of  the  working  classes  has  been  the  object  of  lively  interest  to  the  govern- 
ment and  in  many  Belgian  towns.  In  some,  Mons,  Anvers,  Nivelles,  the 
Poor  Relief  Department  has  built  important  blocks  of  dwellings  for  the 
working  classes.  In  others,  as  Li^ge,  Tournai,  Brussels,  special  companies 
have  built  dwellings  of  this  description. 

In  some,  charitable  societies  have  spent  large  sums  on  this  object.  It  is 
to  these,  that  in  the  last-named  towns  we  owe  the  formation  of  special 
companies  for  the  study  of  the  question  of  houses  for  the  working 
classes. 

The  first  great  society  for  the  construction  of  workmen's  houses  was 
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founded  in  Brussels,  in  1868,  with  a  capital  of  five  million  francs.     The 
charitable  administration  shared  in  this  to  the  extent  of  1,300,000  francs. 

The  houses  built  by  this  Society  are  of  two  kinds,  viz. : — 

I.  Small  houses,  grouped  in  fours,  and  each  intended  for  one  or  two 
families  ;  2.  Larger  houses,  containing  several  tenements. 

The  houses  of  the  first  category  are  of  two  kinds :  those  occupying  a 
surface  of  22  metres  square,  and  consisting  of  a  cellar,  kitchen  on  the 
ground-floor,  two  rooms  on  the  next  storey,  and  a  garret ;  others  covering 
28  square  metres,  and  containing  a  cellar,  kitchen  and  another  room  on  the 
ground-floor,  two  rooms  on  the  next  storey,  and  an  attic.  Each  of  these 
houses  has  a  garden  measuring  100  metres  square. 

The  houses  of  the  first  category  only  let  for  a  single  family,  the  others 
can  be  occupied  by  two  families. 

In  the  large  workmen's  houses,  the  tenements  consist  of  a  kitchen  and 
one  or  two  other  rooms.  Each  occupant  has  the  use  of  an  attic  if  re- 
quired. 

Since  its  foundation  in  1888,  the  company  has  constructed  six  blocks 
of  workmen's  dwellings,  comprising  306  houses,  occupied  by  526  families. 

The  workmen's  houses  are  rented  by  the  week,  and  are  under  the 
supervision  of  the  Bureau  d'Hygi^ne.  All  such  houses  must  have  a 
supply  of  water  sufficient  for  the  needs  of  the  occupants. 

There  are  also  lodging-houses  in  Brussels,  and  the  regulations  require  a 
space  of  494  cubic  feet  for  each  person.  Authority  to  keep  such  lodging- 
houses  must  be  obtained  from  the  Administration,  and  they  are  under  the 
supervision  of  the  Bureau  d'Hygibne.  If  one  of  them  is  declared  to  be 
dangerous  to  health,  the  local  medical  committee  can  oblige  the  proprietor 
to  execute  the  necessary  improvements.  In  the  event  of  refusal  or  neglect 
to  comply  with  these  requirements,  the  continued  occupation  of  the  house 
can  be  forbidden  by  the  burgomaster. 

School  Hygiene. — There  are  no  special  laws  in  Belgium  relating- to 
school  hygiene.  The  control  of  the  sanitary  state  of  schools  devolves 
upon  the  provincial  Sanitary  Authorities. 

At  Brussels,  An  vers,  Li^ge,  and  Lou  vain,  where  there  are  Bureaux 
d'Hygifene,  these  have  the  sanitary  supervision  of  schools  in  their  respec- 
tive districts. 

Brussels  possesses,  under  the  direction  of  Dr.  Janssens,  such  a  well 
organized  school  hygiene,  that  it  may  be  regarded  as  a  model  for  other 
countries. 

The  general  hygiene  of  schools  is  supervised  by  the  Bureau  d'Hygifene 
in  the  state  and  municipal  schools.  In  the  first,  however,  the  control  is 
not  regularly  exercised;  it  is  confined  to  inspections  as  to  the  sanitary 
state  of  the  schools  and  the  measures  to  be  taken  against  the  spread  of 
infectious  diseases.  For  this  purpose  the  Bureau  d'Hygibne  is  the  execu- 
tive of  the  local  committee.  In  the  municipal  schools,  on  the  other  hand, 
the  supervision  comprises  the  whole  range  of  school  hygiene,  and  enters 
into  the  most  minute  particulars. 
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All  plans  and  schemes  of  schools,  including  their  position,  construction, 
opening,  ventilation,  warming,  lighting,  drainage,  closets,  etc.,  must  be 
examined  and  approved  by  the  Bureau  d'Hygifene.  As  in  all  such  ques- 
tions, this  Bureau  acts  in  concert  with  the  administration  of  public  build- 
ings. 

For  warming,  a  central  system  is  employed  in  the  new  schools  by 
means  of  steam  apparatus,  the  ventilation  being  secured  by  the  same 
means. 

The  closets  are  placed  out  of  doors,  and  divided  into  compartments, 
each  having  a  separate  door.  The  faeces  are  received  in  troughs  under- 
neath, which  are  cleansed  out  each  evening,  entering  directly  into  the 
sewer. 

The  government  regulates,  in  all  schools  subsidized  by  the  State,  the 
programme  and  hours  for  study.  Gymnastics  receive  careful  attention. 
To  supervise  the  hygiene  of  the  municipal  schools,  there  are  five  medical 
inspectors,  each  having  his  own  district.  An  inspection  is  made  at  least 
once  in  ten  days,  and  the  class-rooms  and  other  parts  of  the  school  ought 
to  be  examined  as  to  their  cleanliness,  ventilation,  warming,  etc. 

As  soon  as  it  is  suspected  that  a  child  is  suffering  from  an  infectious 
disease,  he  is  sent  to  the  doctor  of  the  school. 

All  cases  of  such  diseases  should  without  delay  be  brought  to  the 
knowledge  of  the  Bureau  d'Hygi^ne,  and  of  the  head  master  of  the  school 
The  Department  takes  the  measures  mentioned  on  page  255,  and  the  head 
teacher  is  required  to  see  that  no  children  from  infected  houses  are  allowed 
to  attend  school,  and  that  convalescent  children  are  not  allowed  to  return 
to  school  without  a  certificate  that  all  the  necessary  measures  have  been 
taken  against  the  spread  of  infection. 

In  addition  to  the  diseases  previously  mentioned,  children  affected  with 
contagious  ophthalmia,  or  with  whooping  cough,  are  not  permitted  to  attend 
school ;  but  children  living  in  the  same  house  as  a  patient  with  whooping 
cough,  if  they  have  previously  had  it,  may  continue  to  attend  school. 

The  home  treatment  of  children  is  not  part  of  the  duty  of  the  doctor  of 
the  school ;  this  is  done  by  the  charitable  societies. 

In  some  cases,  however,  it  is  the  duty  of  the  school  doctors  to  undertake 
the  medical  treatment  of  scholars,  as,  for  instance,  of  children  of  feeble 
constitution,  anaemic  and  scrofulous  children,  or  children  affected  with 
some  chronic  malady  which  does  not  hinder  them  from  going  on  with 
their  lessons.  The  treatment  has  to  be  carried  out  in  the  school  itself,  the 
medicines  being  supplied  by  the  charitable  societies.  To  distinguish  this 
from  ordinary  medical  treatment,  it  is  called  prevaitive  medical  treatment. 

When  a  child  first  enters  school,  his  physical  condition  should  be  over- 
hauled, including  height,  weight,  etc.  The  results  of  this  examination  are 
checked  from  time  to  time,  and  entered  on  a  certificate,  of  which  the  form 
is  given  below. 
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No. 


Name  of  Family 
Christian  Name 
Nationality  of  Parents 
Language  Spoken   ... 
Place  of  Birth 
Date  of  Birth 


Town  of  Brussels. 
School, Medical  Observations, 

Faults  of  Constitution 
.Condition  of  the  Eyes 

,,  ,,     Teeth 

Anyiiental  operations  done 

at  the  school     .^ 

Medical  Exa*ii nation. 


Date  of  Observations  .*. 

'^a^e  ...  ...  ... 

Height  ...         ... 

Weight  ... 

Circumference  of  Head 
Diameter  of  Head 
Circumference  of  Chest 
Diameter  of  Chest 
Capacity  of  Lungs 

Strength  

Colour  of  Hair 

yt       tf  i~<yes.«.         ... 
Classification  Number 


Re- vaccination  practised  at  the  school 

*i'|j    J  success 
Without ) 

Preventive  Medical  Treatment 

begun  

ended  ..•        ... 

result  *••         ••* 

Observations. 


All  children  with  defective  teeth  ought  to  present  themselves  once  a 
month  at  the  Sanitary  Department,  where  their  requirements  are  attended 
to  by  a  dentist. 

After  each  inspection,  the  doctor  of  the  school  ought  to  make  a  report 
to  the  Bureau  d'  Hygiene  on  the  form  given  above,  and  at  the  end  of  the 
year  he  should  supply  a  rdsum^  of  his  work. 

Once  a  month  the  doctor  ought  to  give  a  short  lesson  to  the  upper 
classes  of  the  school  on  some  hygienic  subject  indicated  by  the  head  of  the 
Bureau  d'Hygibne.  The  lesson  should  not  be  longer  than  ten  minutes. 
To  give  an  idea  of  the  subjects  treated,  the  following  may  be  quoted :  the 
utility  of  vaccination,  isolation  in  infectious  diseases,  disinfection,  and  such 
like.  It  is  hoped  that  the  ideas  thus  acquired  by  scholars  will  spread  to 
their  homes  and  profit  others. 

All  male  and  female  teachers  receive  a  thorough  instruction  in  hygiene. 
They  ought  to  supervise  its  practice  in  schools,  the  doctor  only  controlling 
and  directing  them.  They  are  required  to  note  on  a  table  the  temperature 
of  each  room  four  times  a  day,  at  8.30  and  11  a.m.,  2  and  3.30  p.m. 
This  table  is  hung  up  in  the  hall  beside  the  thermometer,  and  at  each 
inspection  the  doctor  ought  to  examine  it. 

In  order  that  every  infectious  disease  may  be  promptly  discovered,  the 
head  of  the  school  ought  to  take  note  of  every  indisposition  which  arises 
among  the  scholars.  The  symptoms  of  the  onset  of  the  various  infectious 
diseases  are  set  forth  in  a  pamphlet  prepared  by  the  Bureau  d'Hygibne  for 
Ihe  use  of  schools. 
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Workmen's  Dwellings.— The  law  of  the  9th  of  August,  1889,  gives 
regulations  for  ensuring  the  healthiness  of  workmen's  houses,  and  for  the 
formation  of  comites  de  patronage  for  the  supervision  of  this  law. 

A  regulation  of  the  12th  of  July,  1891,  gives  the  method  of  operation 
of  these  comites  and  their  relation  to  the  government,  the  provincial  and 
communal  administrations,  and  the  medical  commissions. 
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CHAPTER    I. 

SANITARY   ADMINISTRATION   AND   LEGISLATION. 

General  Summary. — Sanitary  ADMiNisTRATiON.—General  Control  of  the  Public 
Health. — Councils  and  Local  Committees  of  Public  Health. — National  Academy  of 
Medicine. 

Sanitary  Legislatiox. — Sale  of  Fooils  and  Drinks. — Law  relating  to  Insanitary 
Dwellings. — Protection  of  Infants. — Legislation  respecting  Unhealthy  and  Danger- 
ous Establishments. — Laws  on  the  Duration  of  Work. — Inspection  of  Factories. — 
Employment  of  Children  and  of  Girls  in  Factories. — Legislation  on  Quarantine. — 
Other  Sanitary  Laws. 

General  Summary,— The  French  regard  the  foundation  of  the  Royal 
Society  of  Medicine  in  1776  as  the  first  step  taken  in  France  towards  the 
establishment  of  a  public  sanitary  service.  Although  this  association  of 
medical  men  could  not  be  regarded  as  a  consultative  authority,  indepen- 
dent of  the  public  authorities,  it  nevertheless  exercised  a  very  great  in- 
fluence on  all  sanitary  questions  on  which  the  government  requested  their 
co-operation. 

It  w^as,  however,  reserved  to  the  great  Revolution  to  bestow  on  France 
a  sanitary  legislation.  This  was  established  by  the  laws  of  the  14th 
November,  1789,  the  i6th  and  24th  August,  1790,  and  the  28th  September, 
1 79 1.  These  are  the  same  laws  which,  after  the  conquest  of  Belgium  by 
France  in  1794,  were  introduced  into  the  former  country,  and  formed  the 
basis  of  its  subsequent  sanitary  administration. 

These  laws  were  found  to  be  insufficient  to  improve  the  general  state  of 
the  public  health.  Admitting  that  the  chief  cause  of  this  was  that  at  that 
period  hygiene  had  not  become  a  complete  science,  it  must  be  owned  that 
the  complete  surrender  of  public  hygiene  to  the  care  of  local  communities 
could  not  give  satisfactory  results.  For,  on  the  one  hand,  it  is.  impossible, 
even  in  the  most  favourable  circumstances,  to  find  in  every  district  persons 
competent  to  organise  the  sanitary  service';  and  on  the  other  hand,  ex- 
perience has  long  ago  shown  that  excessive  decentralisation  of  sanitary 
administration  does  not  produce  the  desired  results.  Ignorance  and  per- 
sonal interests  are  forces  which  oppose  with  too  much  success  the  necessary 
measures. 

These  laws,  nevertheless,  led  to  some  communities  interesting  themselves 
in  the  public  health. 

Thus  Conseiis  d^Hygilne  Fuhlique  were  established  in  Paris  in  1802,  in 
Lyons  1802,  Marseilles  1825,  Lille  and  Nantes  1828,  Troyes  1830, 
Rouen  and  Bordeaux  183 1.  These  councils  accomplished  all  that  was 
then  possible.     It  is  only  in  recent  times  that  the  provisions  of  the  old 
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laws  have  been  profitably  used,  by  the  creation  in  many  towns,  as  Nancy, 
Rheims,  Lille,  Havre,  Pau,  etc.,  of  Bureaux  d^Hygibne  analogous  to  those 
in  Brussels. 

In  1822  the  Conseil  Supkrieur  de  SanfS  vras  created  under  the  control 
of  the  Minister  of  the  Interior ;  but  this  council  does  not  appear  to  have 
displayed  much  activity. 

The  Revolution  of  1848  gave  France  its  present  sanitary  organization  by 
the  decree  of  the  loth  August,  1848,  signed  by  Cavaignac,  and  counter- 
signed by  Thouret.  This  decree  suppressed  the  ConseU  Supkrieur  de  Sante^ 
and  replaced  it  by  the  Comiie  Consultatif  (THygUtu  Publique  de  France 
under  the  Minister  of  Commerce.  The  supreme  control  of  public  health 
was  transferred  on  ist  January,  1889,  to  the  Minister  of  the  Interior.  On 
the  1 8th  December,  1848,  the  establishment  for  each  department  and  dis- 
trict of  a  Conseil  d* Hygiene  Publique  et  de  Salubrite  was  decreed. 

This  system  would  be  excellent,  if  the  police  had  not  retained  a  chief 
control  over  sanitary  matters,  and  if  the  councils  had  not  been  reduced  to 
mere  consultative  committees  without  the  right  of  initiative.  They  have 
not  even  the  right  to  meet,  unless  called  together  by  the  prefect,  who  has 
no  special  knowledge  of  sanitary  matters  ;  and  yet  it  is  for  him  to  decide 
whether  questions  of  health  shall  be  examined  by  a  competent  authority 
or  not.  In  some  departments,  it  has  happened  that  the  councils  of  health 
have  not  met  once  in  the  course  of  a  whole  year. 

France  possesses  no  general  sanitary  law.  Most  of  the  sanitary  regula- 
tions in  force  consist  of  ministerial  decrees,  and  orders  of  prefects  and 
councils  of  health. 

The  Minister  of  the  Interior  in  February,  1892,  brought  before  the  Chambre  dcs 
Deputes  a  project  of  sanitary  law,  of  which  the  chief  regulations  are  as  follows : 

Each  commune  must  make  necessary  works  of  improvement  and  provide  |X>table 
water  of  good  quality  in  sufficient  quantity. 

Each  owner  must  execute  the  necessary  repairs  to  premises  dangerous  to  health. 

No  house  can  be  built  without  the  sanction  of  the  mayor,  proving  that  the  require- 
ments of  health  have  been  observed. 

Vaccination  and  re-vaccination  are  made  obligatory. 

In  every  commune  the  mayor  is  required  to  make  sanitary  regulations,  approved  by 
the  prefect  in  accordance  with  the  advice  of  the  Conseil  d'Hygi^ne  of  the  departement. 

SANITARY  ADMINISTRATION. 

General  Control  of  the  Public  Health  {Decrees  of  the  10th  August, 

1848,  30M  September,  and  30M  December,  1884,  $th  January,  1889). 

The  head  of  the  public  health  service  in  France  since  ist  January,  1889, 
is  the  Minister  of  the  Interior. 

Next  to  him  comes  the  Comite  Consultatif  d'Hygihu  Publique,  whose 
function  is  to  give  advice  and  report  on  questions  submitted  to  them, 
relating  to — 

1.  Quarantines  and  their  organisation  ; 

2.  Measures  to  be  taken  to  prevent  and  suppress  epidemics,  to  ameliorate 
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sanitary  conditions   of  the  population,  whether  manufacturing   or  agri- 
cultural ; 

3.  Extension  of  vaccination ; 

4.  The  improvement  of  mineral  water  resorts,  and  means  for  rendering 
their  use  more  acces.^ible  to  persohs  of  limited  means ; 

5.  The  formation  and  organisation  of  councils  and  committees  of  health, 
whose  annual  reports  the  consultative  committee  examines,  and  presents  a 
summary  to  the  Minister ; 

6.  The  medical  and  pharmaceutical  police  ; 

7.  The  health  of  mills  and  manufactures  ; 

8.  Questions  concerning  workshops  in  towns  and  the  departments. 
The  Comit^  in  addition  indicates  to  the  Minister  the  questions  which  it 

thinks  ought  to  be  submitted  to  the  National  Academy  of  medicine. 

Each  year  a  report  on  the  work  of  the  Comit^,  and  the  sanitary  improve- 
ments which  have  been  effected,  should  be  published. 

The  members  of  the  Comitd  Consultatif,  originally  seven  in  number, 
have  been  gradually  increased.  In  accordance  with  the  decree  of  the  30th 
September,  1884,  the  present  number  is  23. 

The  following  are  ex-qfficio  members  of  this  Committee  : — 

1.  The  superintendent  of  the  consulates  and  of  commercial  affairs  to  the 
Minister  of  Foreign  Affairs ; 

2.  The  president  of  the  Council  of  Health  of  the  Army  ; 

3.  The  president  of  the  Council  of  Health  of  the  Navy ; 

4.  The  director-general  of  customs ; 

5«  The  director  of  the  general  administration  of  poor  relief ; 

6.  The  superintendent  of  domestic  commerce  to  the  Minister  of  Com- 
merce ; 

7.  The  inspector-general  of  the  sanitary  services ;  ' 

8.  The  inspector-general  of  the  veterinary  schools ; 

9.  The  architectural  inspector  of  public  works. 

The  other  members,  of  whom  at  least  8  should  be  medical  men,  are 
chosen  by  the  Minister.  When  one  of  these  retires,  the  Committee  sub- 
mits a  list  of  three  persons  from  whom  the  Minister  makes  his  choice. 

The  president  and  vice-president  are  nominated  each  year  by  the 
Minister  from  the  members  of  the  Committee.  The  Minister  also  chooses 
the  secretary,  who  has  a  vote  in  the  meetings: 

The  Minister  has  the  right,  if  he  thinks  it  necessary,  to  call  in  specialists 
to  the  Committee  with  power  to  vote. 

The  Committee  meets  at  least  once  a  week.  The  members  divide  into 
sub-committees  for  the  study  of  questions.  The  constitution  and  number 
of  members  of  these  sub-committees  are  determined  by  the  president. 

For  the  direction  of  urgent  sanitary  matters,  the  Minister  has  near  him 
a  Council  consisting  of  the  president  of  the  Comit^  Consultatif,  the  in- 
spector-general of  the  sanitary  services,  the  professor  of  hygiene  of  the 
faculty  of  medicine  of  Paris,  and  the  superintendent  of  commerce. 

The  members  of  the  Committee  receive  payment  for  each  meeting.     A 
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laboratory  has  been  placed  at  the  disposal  of  the  Committee  intended  to 
educate  hygienists  and  health  officers. 

Conseils  and  Commissions  Locales  d'Hyg^iene  Publique  {Order 

of  the  \2ith  December^  1848). — Each  district  must  have  a  Council  of  Public 
Health.  The  number  of  members  varies  from  7  to  15  ;  they  are  nominated 
by  the  prefect  for  four  consecutive  years,  one-half  being  newly  appointed 
every  two  years. 

Health  Committees  can  also  be  instituted  in  the  chief  towns  of  the  can- 
ton, if  the  prefect  decides  on  this,  after  having  consulted  with  the  Council 
of  Health  of  the  district. 

At  the  head  of  each  d^partement  is  a  Conseil  departemental  of  Public 
Health,  whose  members  are  also  appointed  by  the  prefect.  The  preit  :t  or 
the  sub-prefect  presides  over  the  Councils  in  the  d^partements  and  districts. 
In  the  chief  towns  of  the  canton  the  mayor  is  the  president  of  the  Com- 
mittee, and  the  Council  or  Committee  chooses  its  own  vice-president  and 
secretary  for  the  period  of  tw^o  years.  The  ordinary  meetings  should  be 
held  every  three  months  at  least,  and  at  any  other  times  when  they  are 
convened  by  the  authorities. 

The  Committee  of  a  chief  town  of  the  canton  can  be  called  to  sit  with 
the  Council  of  Hygiene  of  the  district,  its  members  having  a  deliberative 
voice  in  it. 

The  district  Councils  of  Hygiene  are  charged  with  the  care  of  those 
sanitary  matters  relating  to  the  district,  which  are  referred  to  them  by  the 
prefect  or  sub-prefect.  They  can  be  specially  consulted  on  the  following 
subjects  : — 

1.  The  sanitation  of  localities  and  of  houses. 

2.  Measures  to  be  taken  to  prevent  and  suppress  endemics  and  epi- 
demics. 

3.  Measures  to  be  taken  to  prevent  and  suppress  epizootic  diseases  and 
other  diseases  of  animals. 

4.  The  spreading  of  vaccination. 

5.  The  provision  of  medical  help  to  the  indigent  sick. 

6.  Means  for  improving  the  sanitary  condition  of  industrial  and  agri- 
cultural populations. 

7.  The  health  conditions  of  workshops,  schools,  hospitals,  lunatic 
asylums,  charitable  institutions,  barracks,  arsenals,  prisons,  relief  offices, 
asylums,  etc. 

8.  Questions  relating  to  foundlings. 

9.  The  quality  of  foods,  drinks,  condiments,  and  medicines  used  in 
commerce. 

10.  Improvement  of  mineral-water  resorts  belonging  to  the  State,  to  d^- 
partements,  communities  or  individuals;  means  for  rendering  their  use 
practicable  for  poor  persons. 

11.  Applications  for  opening,  removing,  or  closing  dangerous  or  un- 
healthy establishments. 

1 2.  Great  works  of  public  utility  affecting  the  public  health,  as  the  con- 
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stniction  of  houses,  schools,  prisons,  barracks,  harbours,  canals,  reservoirs, 
fountains,  halls,  markets,  sewers,  cemeteries,  and  places  for  macerating 
hemp. 

The  Councils  of  Public  Health  for  districts  ought  to  collate  the  docu- 
ments relating  to  mortality  and  its  causes,  to  the  topography  and  sanitary 
statistics  of  the  district.  These  should  be  sent  regularly  to  the  prefect, 
who  transmits  a  copy  to  the  Minister  of  the  Interior. 

The  Council  of  Hygiene  for  the  ddpartement  is  required  to  adjudicate  on 
the  sanitary  questions  interesting  the  whole  ddpartement  or  several  districts 
of  it.  It  ought  similarly  to  present  an  annual  report,  accompanied  by  a 
r^sumd  of  that  of  the  districts.  This  document  is  sent  to  the  Minister  by 
the  prefect. 

The  members  of  these  Councils  ought,  as  far  as  possible,  to  consist  of  4 
to  6  medical  men,  2  to  4  chemists,  i  to  2  veterinary  surgeons,  and  3  persons 
chosen  from  among  the  chief  agriculturists,  merchants  or  tradesmen.  In 
addition,  engineers,  architects,  and  other  specialists  of  the  d^partement  are 
consulted  on  certain  questions. 

Some  d^partements  have  created  sanitary  inspectors  for  the  control  of 
the  public  health.  These  are  hygienists  having  received  a  scientific  edu- 
cation, and  they  eifect  much  good  by  the  counsel  and  advice  which  they 
have  the  opportunity  to  give.  But  a  decision  of  the  Council  of  State  has 
considerably  reduced  their  scope  of  action  and  diminished  the  desire  to 
make  use  of  them  ;  as  it  states  that  these  inspectors  can  only  exercise  their 
functions  with  the  consent  of  the  local  authorities. 

By  the  regulation  of  the  2nd  May,  1805,  each  district  ought  to  have  a 
medical  adviser  as  to  epidemics,  nominated  by  ^he  prefect.  He  is  required 
to  give  an  annnal  report  to  the  Government  of  the  discharge  of  his  duties, 
and  of  the  sanitary  state  of  his  district.  These  reports  are  transmitted  to 
the  Academy  of  Medicine,  by  whom  they  are  summarized  in  a  statement 
of  the  general  sanitary  condition  of  the  country. 

In  accordance  with  the  law  of  the  ist  September,  1851,  the  medical 
adviser  as  to  epidemics  is  ex-qfficio  a  member  of  the  Council  of  Hygiene 
of  the  district. 

The  inspection  of  drugs  and  medicine  is  by  the  law  entrusted  to  certain 
members  of  the  Council  of  Hygiene  nominated  by  it.  At  Paris  and 
Montpellier  only  this  charge  is  in  the  hands  of  the  Superior  Schools  of 
Pharmacy. 

National  Academy  of  Medicine.— As  in  Belgium,  the  National 
Academy  of  Medicine  of  Paris,  forms  part  of  the  sanitary  administration. 
It  was  created  by  the  State  in  1820,  and  it  is  the  highest  scientific  authority 
from  the  medical  and  hygienic  standpoint.  It  often  takes  the  initiative  in 
the  study  of  these  matters,  and  the  Minister  refers  sanitary  questions  to  it 
for  advice. 

The  Academy  of  Medicine  has  the  supreme  control  of  vaccination,  and. 
possesses  a  station  in  which  to  practise  it.  It  possesses  in  addition  a 
library,  laboratory,  etc. 


268  FRANCE 

When  so  directed  by  the  government,  the  Academy  appoints  certain  of 
its  members  to  visit  localities  infected  by  an  epidemic  or  epizootic,  mineral 
water  resorts  and  other  public  establishments. 

It  also  distributes  a  large  number  of  prizes  for  scientific  works. 

SANITARY  LEGISLATION. 

« 

Sale  of  Foods  and  Drinks  {Laivs  of  the  16///-24//1  August,  1790; 

\lth-22nd  Jtd}\  1791  ;  18///  July,  1837  ;  27///  March,  1851 ;  paial  codes 
f>f  military  cuid  naval  justice), — It  is  forbidden  -under  penalty  of  a  fine  to 
put  on  sale  any  food  which  is  adulterated,  spoilt,  damaj2:ed,  or  unfit  from 
any  other  reason  for  food.  The  same  holds  good  for  every  fraud  as  to  the 
quality  of  any  merchandise. 

If  the  adulteration  is  of  such  a  nature  as  to  endanger  health,  the  penalty 
is  more  severe. 

It  is  equally  forbidden,  under  pain  of  confiscation,  to  keep,  without 
valid  legal  reason,  damaged  or  adulterated  foods  or  drinks  in  stores,  shops, 
workshops,  or  other  places  of  sale.  The  portions  of  the  confiscated  foods 
which  are  still  fit  for  food  are  sent  by  the  Administration  to  some  charitable 
society;  those  unfit  for  food  are  destroyed  at  the  cost  of  the  offender. 
The  tribunal  can  order  the  destruction  in  such  a  case  to  be  publicly  carried 
out  in  front  of  the  house  or  shop  of  the  offender ;  and  can  also,  if  it  thinks 
fit,  order  the  judgment  to  be  publicly  posted  at  convenient  spots,  and  in- 
serted in  full,  or  summarised  in  the  daily  papers ;  these  things  being  done 
at  the  cost  of  the  offender. 

Carriers  and  boatmen  adulterating  the  substances  entrusted  to  them,  are 
liable  to  a  fine  or  imprisonment. 

The  mayor  of  the  district  is  charged  with  the  duty  of  ensuring  compli- 
ance with  the  laws  relating  to  food  and  drinks.  In  Paris  and  the  ddparte- 
ment  of  the  Seine,  this  obligation  rests  on  the  prefect  of  the  police. 

Law  relating:  to  Insanitary  Dwellingrs  of  18th  April,  1850.— 

Modifications  of  the  25///  May,  1864. — In  every  town  in  which  the  Muni- 
cipal Council  has  declared  it  necessary,  it  appoints  a  Committee  to  find 
out  the  necessary  measures  for  the  improvement  of  insanitary  houses. 

The  Insanitary  Dwellings  Committee  consists  of  5  to  9  members.  In 
towns  with  a  population  over  50,000,  the  Municipal  Council  may  either 
appoint  several  Committees,  or  increase  the  number  in  the  existing  Com- 
mittee up  to  20.  In  Paris  the  number  may  be  30.  Among  these  mem- 
bers there  must  be  a  doctor,  an  architect,  as  well  as  a  member  of  the  poor 
relief  office,  and  of  the  council  of  experts,  if  the  latter  exists  in  the  town. 
The  mayor  or  his  assistant  is  the  chairman ;  in  Paris,  the  prefect  of  the 
Seine. 

The  doctor  and  architect  may  be  chosen  from  without  the  town. 

A  third  of  the  Committee  retire  every  two  years  ;  the  out-going  members 
are  eligible  for  re-election. 

The  Committee  visits  places  stated  to  be  unhealthy,  determines  their 
exact  condition,  and  indicates  the  causes  of  the  evil  and  the  means  for 
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remedying  it.  It  also  indicates  what  houses  are  incapable  of  being  ren- 
dered fit  for  habitation.  The  reports  of  the  Committee  must  be  sent  to 
the  mayor's  secretary,  and  the  interested  parties  compelled  to  attend  to  the 
matter,  and  to  produce  a  statement  within  a  month. 

At  the  expiration  of  this  time,  the  statements  and  reports  are  submitted 
to  the  Municipal  Council,  which  determines  the  houses  not  capable  of  being 
rendered  sanitary,  the  work  required,  and  the  details  as  to  its  execution. 

An  appeal  is  open  to  the  interested  parties  to  the  Council  of  the  Pre- 
fecture within  a  month  from  the  date  of  receipt  of  the  municipal  order. 

If  it  is  found  that  a  dwelling  cannot  be  rendered  sanitary,  and  that  the 
causes  of  the  insanitary  condition  are  inherent  in  the  house,  the  Municipal 
Authority  can  provisionally  forbid  its  occupation  as  a  dwelling. 

The  final  order  for  closure  can  only  be  made  by  the  Council  of  the 
Prefecture ;  and  in  this  case  an  appeal  may  he  made  to  the  Council  of  State. 

When,  through  the  enforcement  of  this  l^w,  the  cancelling  of  any  en- 
tertainments has  been  brought  about,  the  occupier  cannot  claim  any 
compensation  for  loss. 

When  unhealthiness  is  the  result  of  external  permanent  causes,  or  when 
it  cannot  be  remedied. except  by  combined  operations,  the  Council  may 
acquire  the  whole  of  the  property  included  within  the  limits  of  the  necessary 
work. 

All  fines  inflicted  in  carrying  out  this  law  are  handed  over  to  the 
authorities  or  to  a  charitable  institution  in  the  locality  of  the  houses  in 
connection  with  which  fines  have  been  incurred. 

Protection  otlnXzs^^Lawof  the  2 ^rd December^  1874). — Every  infant, 
under  two  years  of  age,  who  in  consideration  of  payment  is  placed  by  his 
parent  out  to  nurse,  comes,  by  this  fact,  under  the  supervision  of  the  public 
authority,  with  a  view  to  the  protection  of  its  life  and  health. 

The  supervision  organized  by  the  present  law  is  entrusted  in  the 
departements  of  the  Seine  to  the  prefect  of  police,  and  in  other  d^parte- 
ments  to  the  prefects. 

These  oflScers  are  assisted  by  a  committee,  whose  duty  it  is  to  study  and 
propose  any  measures  to  he  taken,  and  is  composed  of  the  following : — 

Two  members  of  the  General  Council,  appointed  by  this  Council ;  in 
the  d^partement  of  the  Seine,  the  superintendent  of  public  relief,  and  in 
the  other  departements,  the  inspector  of  the  department  for  the  relief  of 
children ;  six  other  members  appointed  by  the  prefect,  of  whom  one  is 
chosen  from  among  the  medical  members  of  the  Departmental  Council  of 
Public  Health,  and  three  from  among  the  administrators  of  the  legally 
recognised  societies  for  children,  especially  the  Societies  for  the  Protection 
of  Children^  the  Societies  for  Maternal  Charity^  Crhches^  or  Societies  for 
Criches  \  or  failing  these,  from  among  the  members  of  the  committees  of 
hospitals  and  charitable  associations. 

Local  committees  are  appointed,  by  order  of  the  prefect,  on  the  re- 
commendation of  the  d^partemental  committee,  in  parts  of  the  departement 
where  they  would  be  useful,  to  take  the  necessary  measures  to  protect 
children  and  exercise  surveillance  over  their  guardians  and  nurses. 
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Two  matrons  are  found  on  every  local  committee. 

The  duties  carried  out  by  these  committees  are  not  paid  for. 

The  Minister  df  the  Interior  has  organized  a  superior  committee  for  the 
protection  of  infants,  whose  function  is  to  summarize  the  reports  furnished 
by  departmental  committees,  to  present  to  the  Minister  an  annual  report  of 
the  work  of  these  committees,  of  the  mortality  of  infants  and  the  most  ap- 
propriate measures  to  ensure  and  extend  the  beneficent  action  of  the  law, 
and  to  propose,  when  occasion  arises,  the  giving  of  honorary  rewards  to 
persons  who  have  distinguished  themselves  by  their  devotion  to  this  work. 

A  member  of  the  Academy  of  Medicine,  nominated  by  the  Academy, 
the  presidertts  of  the  Paris  Society  for  the  Protection  of  Infants^  of  the 
Society  for  Maternal  Charity^  and  of  the  Society  of  Creches  form  part  of 
this  committee. 

The  other  members,  to  the  number  of  seven,  are  appointed  by  the 
President  of  the  Republic.     The  duties  are  entirely  honorary. 

By  instruction  of  the  Minister  of  the  Interior,  there  is  published  each 
year  a  detailed  statistical  statement  of  the  mortality  of  infants  under  one 
year  of  age,  and  particularly  of  infants  placed  out  to  nurse. 

In  addition,  the  Minister  addresses  an  official  report  each  year  to  the 
President  of  the  Republic  on  the  admihistration  of  this  law. 

In  the  d^partements  where  the  establishment  of  a  system  of  medical 
inspection  of  children  in  nursing  establishments  is  recommended  by  the 
Minister  of  the  Interior,  one  or  several  doctors  are  appointed  for  this  pur- 
pose.    The  appointment  of  these  inspectors  is  in  the  hands  of  the  prefects. 

Every  person  placing  a  child  out  in  charge  of  a  paid  nurse,  is  obliged  to 
make  a  declaration  of  this  fact  to  the  mayor. 

Every  person  wishing  to  procure  a  foster-child,  or  to  take  the  charge  of 
one  or  more  infants,  is  obliged  to  furnish  beforehand  the  certificates  re?- 
quired  by  the  regulations  indicating  his  civil  state  and  showing  his  or  her 
fitness  to  receive  children. 

Every  person  wishing  to  act  as  nurse  must  be  furnished  with  a  certificate 
from  the  mayor,  giving  her  residence,  and  stating** whether  her  last  child  is 
living  and  more  than  seven  months  old,  or  if  it  has  not  reached  this  age, 
that  it  is  suckled  by  another  woman  carrying  out  the  regulations  of  the 
public  administration. 

Every  person  who  has  received  for  payment  a  foster-child  or  child  re- 
quiring to  be  nursed,  is  required  under  pain  of  the  penalty  prescribed  by 
the  346th  article  of  the  penal  code : 

1.  To  make  a  declaration  of  his  address  to  the  mayor  of  the  town,  with- 
in three  days  of  the  arrival  of  the  infant ; 

2.  In  the  event  of  change  of  address,  to  make  a  new  declaration  to  the 
mayor ; 

5.  To  announce,  within  the  same  period,  the  withdrawal  of  the  infant 
by  his  parents,  or  his  delivery  to  another  person,  and  the  cause  of  this ; 

4.  In  the  event  of  death  of  the  infant,  to  announce  the  fact  within  24 
hours. 
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A  special  register  is  kept  in  the  mayor's  office  for  the  above  required 
declarations.  This  register  is  numbered,  initialled  and  verified  each  year 
by  the  magistrate.  He  gives  an  annual  report  of  his  examination  of  the 
register  to  the  Procureur  of  the  Republic,  who  transmits  it  to  the  prefect. 

If  the  register  is  missing  or  kept  irregularly,  the  mayor  is  liable  to  the 
penalty  prescribed  in  the  50th  article  of  the  civil  code. 

No  one  can  open  or  direct  a  registry  of  nursing  establishments,  nor  act  as 
an  agent  to  arrange  the  placing  of  infants  out  to  nurse  or  hire  nurses, 
without  previous  authority  from  the  prefect. 

A  regulation  of  the  public  administration  (dated  the  7th  Februar}-,  1877) 
determines — 

1.  The  methods  of  organising  the  system  of  inspection  instituted  by  the 
present  law,  the  organization  of  the  medical  inspection,  the  powers  and 
duties  of  the  medical  inspectors,  the  salary  of  these  inspectors  ; 

2.  The  obligations  imposed  on  nurses,  on  the  managers  of  registry  offices 
and  all  agents  for  the  placing  out  of  infants  ; 

3.  The  form  of  declarations,  records,  certificates  of  mayors  and  of  doctors 
and  other  requirements  of  these  regubtions. 

The  prefect  can,  after  consulting  with  the  Departmental  Committee,  make 
special  regulations  bearing  on  local  requirements. 

The  expenses  incurred  in  putting  this  law  into  force  are  charged  one 
half  to  the  State  and  one  half  to  the  departments  interested. 

The  share  charged  to  the  d^partements  is  borne  partly  by  the  d^parte- 
ments  in  which  the  infants  were  bom,  and  partly  by  those  in  which  they  are 
nursed. 

Legfislation  respecting:  Unhealthy  and  Dangerous  Establish- 
ments.— The  French  legislation  respecting  industrial  establishments  is 
divided  into  three  parts,  dealing  with  unhealthiness,  incommodiousness  and 
dangers. 

The  first  class  comprises  establishments  which  should  not  be  built  in  the 
neighbourhood  of  dwelling-houses. 

The  second  class  comprises  those  which  need  not  be  distant  from  houses 
but  in  which  special  measures  must  be  taken  to  prevent  persons  in  the 
neighbourhood  from  being  subject  to  nuisance. 

The  third  class  comprises  those  which  do  not  cause  special  nuisance,  but 
still  require  control. 

Opening  and  erection  of  these  establishments  (^Decrees  of  the  i^th  October^ 
1 810,  and  the  $rd  May,  1886). — The  application  for  the  opening  of  a 
factory  of  the  first  class  is  forwarded  to  the  prefect,  who  transmits  it  to  the 
mayor  of  the  town ;  it  ought  to  be  accompanied  by  a  plan  to  the  scale  of 
I  in  2,500,  comprising  a  circuit  of  500  metres.  The  mayor  is  bound  to 
affix  this  application  for  a  month  in  all  the  parts  situated  within  5  kilometres 
of  the  proposed  factory.  All  those  wishing  to  do  so  can  during  this  time 
make  objections  to  the  mayor,  either  verbally  or  in  writing. 

The  month  having  expired,  the  mayor  should  forward  to  the  prefect  an 
official  report  of  the  opinions  expressed,  and  the  decision  of  the  Council  of 
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Health  for  the  district.  In  the  event  of  objections  being  raised,  the 
Council  of  the  Prefecture  is  consulted,  and  then  the  prefect  announces  his 
decision. 

If  the  prefect  allows  the  premises  to  be  opened,  the  authorization  should 
name  the  measures  to  be  taken  from  a  sanitary  standpoint  to  avoid  acci- 
dents to  the  workers  or  neighbours. 

An  appeal  may  l)e  made  from  the  decision  of  the  prefect  to  the  Conseil 
d'etat. 

Applications  for  the  opening  of  factories  of  the  second  class  are  made  to 
the  sub-prefect,  who  forwards  them  to  the  mayor ;  they  ought  to  be  ac- 
companied by  plans  representing  the  neighbourhood  for  a  radius  of  200 
metres.  These  are  publicly  exposed  only  in  the  town  where  the  factory  is 
to  be  established,  and  only  inhabitants  of  this  town  can  raise  objections. 
The  prefect  decides  such  cases  without  consulting  the  Conseil  de  Prefecture, 
but  the  Conseil  d'Hygifene  gives  its  advice  on  the  matter. 

The  permission  to  open  a  factory  of  the  third  class  is  given  by  the  sub-pre- 
fect after  consulting  with  the  mayor  and  the  local  police.  Applications  should 
be  accompanied  by  plans  of  the  vicinity  within  a  radius  of  100  metres. 
Objections  to  the  application  are  adjudged  by  the  Conseil  de  Prefecture. 

If  the  manufacturer  does  not  carry  out  the  conditions  given  in  his 
licence,  or  the  operations  are  delayed  for  more  than  six  months,  the  licence 
is  void. 

If  the  manufacture  causes  serious  discomforts  not  foreseen,  the  licence 
can  be  withdrawn  by  a  special  decision  of  the  Conseil  d'6tat 

By  the  decree  of  the  9th  February,  1867,  special  regulations  are  in  force 
for  gas-manufactories,  dealing  with  the  ventilation  of  the  workshops  and 
the  effective  purification  of  the  gas. 

Laws  on  the  Duration  of  Work  (9M  September,  1848,  i6//i  February, 
1883). — ^The  day's  labour  in  factories  ought  not  to  exceed  twelve  hours. 
The  administration  may  grant  exceptions  to  this  rule  in  certain  cases. 

Infractions  of  this  law  are  punished  by  fines  of  5  to  100  francs  for  each 
workman  ;  but  they  should  not  exceed  1,000  francs  for  a  single  offence. 
The  463rd  article  of  the  penal  code  can  always  be  enforced  at  the  same 
time. 

The  local  committees  and  inspectors  are  bound  to  supervise  the  carrying 
out  of  this  law  (see  below). 

Inspection  of  Factories.~Except  in  the  d^partement  of  the  Seine 
there  is  no  factory  inspection  in  France.  It  is  left  to  the  prefect  and  the 
mayor  to  see  to  the  carrying  out  of  the  regulations  for  each  factory,  assisted 
by  the  local  authorities. 

If  the  nuisances  are  excessive,  the  Conseil  de  Salubrity  is  consulted,  but 
its  advice  possesses  no  legal  validity.  Although  effective  measures  have 
not  hitherto  been  taken  in  France  to  ensure  the  sanitation  of  factories,  this 
is  because  it  is  very  seldom  that  nuisances  are  complained  of  other  than 
those  affecting  persons  in  the  neighbourhood  of  the  factory. 

The  labour  of  children  in  factories  is  supervised  by  special  inspectors. 
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Mining  engineers  have  the  supervision  of  steam  engines. . 

Employment  of  Children  and  of  Girls  in  Factories  {Law  of  the 

"^rd  June  1874,  Law  of  the  ^th  November ^  1891). — The  employment  of 
children  under  thirteen  years  is  forbidden  in  factories,  and  no  children 
are  allowed  to  work  more  than  twelve  hours  a  day. 

Children  under  15  years  of  age  who  cannot  show  that  they  have  at- 
tended- school,,  are  only  allowed  to  work  for  six  hours,  and  must  attend 
school. 

The  administrative  authorities  can,  however,  give  permission  for  the  em- 
ployment of  children  from  ten  to  twelve  in  certain  industries ;  but  in  such 
case  the  child  must  attend  school  for  at  least  two  hours  daily. 

The  duration  of  work,  including  meal-time,  must  not  exceed  six  hours. 

Until  they  have  reached  the  age  of  sixteen  years,  children  are  not 
permitted  to  work  at  night,  that  is,  between  9  p.m.  and  5  a.m.  The  same 
applies  for  girls  up  to  the  age  of  2 1  years,  who  are  engaged  in  workshops 
and  factories ;  but  some  exceptions  are  made  to  this  rule. 

Boys  under  16  and  girls  under  21  years  of  age  are  not  permitted  to 
work  on  Sundays  and  holidays. 

The  employment  of  women  in  mines  is  forbidden,  and  boys  under  16 
years  can  only  be  employed  under  certain  conditions. 

It  is  the  duty  of  mayors  to  send  to  parents  and  guardians  a  small  book 
in  which  is  stated  the  Christian  name  and  surname  of  the  child,  his  resi- 
dence, the  date  and  place  of  birth,  and  the  time  during  which  he  has 
attended  school. 

The  master  or  manager  of  the  factory  must  enter  in  this  book  the  date  of 
^entry  and  departure  from  their  works,  and  must  also  keep  a  register  of  the 
same  facts.  This  regulation  is  affixed  to  the  workshop  walls,  as  well  as  the 
rules  made  by  the  government  as  to  the  kinds  of  work  forbidden  to  children 
on  account  of  the  accidents  liable  to  follow  from  them. 

Workshops  should  be  kept  clean  and  well  ventilated;  every  possible 
means  should  be  taken  to  protect  children  against  accidents  and  insanitary 
conditions. 

In  workshops  where  machinery',  wheels,  leather  straps,  gear,  etc.  have 
been  shown  to  be  a  cause  of  danger,  they  should  be  so  separated  from  the 
-workers  that  approach  is  only  possible  under  certain  conditions. 

Shafts,  trap-doors,  and  other  openings  must  be  kept  properly  secured. 

The  heads  of  the  establishment  ought,  in  addition,  to  see  that  good 
onanners  and  decency  are  maintained  in  their  workshops. 

To  secure  the  carrying  out  of  this  law,  15  divisional  inspectors  are 
appointed  and  paid  by  the  State. 

If  an  inspector  detects  any  cause  of  danger  or  unhealthiness,  he  consults 
the  Commission  Locale. 

The  inspectors  are  required  to  publish  annual  reports. 

In  each  d^partement  there  should  be  a  Commission  Locale  which  superin- 
4ntends  the  carrying  out  of  the  law  and  controls  the  work  of  the  inspectors. 
With  this  view  they  visit,  with  or  without  a  medical  man,  the  workshops 
and  factories. 
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Each  district  should  possess  at  least  one  such  commission.  It  publishes 
an  annual  report  on  its  work,  which  it  forwards  to  the  Minister  of  the 
Interior. 

The  Conseil  G^n^ral  has  the  right  to  appoint  a  special  inspector,  paid  by 
the  ddpartement,  who  is  subordinate  to  the  divisional  inspector. 

In  relation  with  the  Minister  of  the  Interior,  is  a  Commission  Superieure 
composed  of  nine  members  chosen  by  the  President  of  the  Republic.  This 
is  charged  with — 

1.  Supervising  the  uniform  and  vigilant  application  of  this  law  ; 

2.  Giving  advice  on  regulations  to  be  made,  and  generally  on  the  diverse 
questions  affecting  children  in  factories ; 

3.  Finally,  securing  lists  of  candidates  for  the  appointments  of  divisional 
inspectors. 

Each  year,  the  president  of  the  Commission  Superieure  should  report  to 
the  government  on  the  results  of  the  inspections,  and  on  all  facts  bearing 
on  the  carrying  out  of  this  law.  This  report  should  be  published  in  the 
Journal  Officiel  and  communicated  to  the  Chambers  along  with  a  statement 
of  the  regulations  of  public  administration  which  complete  the  law. 

Legislation  on  Quarantine  {Decrees  of  the  27M  May,  1853,  imd 
February^  1876,  regulation  of  1874). — The  French  quarantine  legislation  is 
very  prolix;  the  regulation  of  1874  containing  no  less  than  138  articles. 

The  precepts  relate  to  three  maladies :  the  plague,  yellow  fever,  and 
cholera. 

Among  these  precepts  is  frontier  quarantine. 

For  the  regulation  of  maritime  quarantine,  which  is  alone  possible  at  the 
present  day,  the  coast  is  divided  into  eleven  districts,  each  possessing  the 
necessary  officers.  The  chief  of  the  district  or  directeur  de  sante  is  a  medical 
man.  The  services  comprise  officers,  employes,  and  guards,  varying  in 
number  according  to  requirements.  In  the  ports  there  are  chief  agents, 
ordinary  agents  and  sub-agents. 

Each  quarantine  district  has  a  Conseil  Sanitaire,  representing  the  local 
interests.     Similar  conseils  may  be  formed  in  each  important  port 

The  prefect,  before  sending  to  the  Minister  the  schemes  relating  to 
measures  to  be  taken,  lays  them  before  the  Conseils  Sanitaires. 

Other  Sanitary  Laws — To  the  sanitary  laws  summarised  above,  must 
be  added  the  following : — 

The  sale  of  poisons  and  of  secret  remedies  (law  of  the  19th  July,  1845  ; 
decrees  of  the  3rd  May  and  i8th  July,  1850),  The  law  of  the  14th  July, 
1856,  on  mineral  waters.  The  decree  of  the  29th  of  Decemljer,  1851,  on 
the  sale  of  spirits.  The  ministerial  circular  of  the  24th  December,  1866^ 
on  interments.  The  decrees  of  the  12th  June,  1804,  7th  March,  1806,  and 
6th  December,  1843,  ^"  cemeteries  and  burials.  The  circular  of  the  30th 
January,  1856,  on  the  removal  of  corpses.  The  laws  of  the  22nd  De- 
cember, 1789,  i2th  and  20th  August,  1790,  6th  October,  1791,  against  the 
pollution  of  streams.  The  ministerial  circular  of  the  15th  March,  1873^ 
and  the  order  of  March,  1834,  on  the  maceration  of  hemp. 
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General  Summary.  —  Sanitary  Organization.  —  Conseils  and  Coinmissions 
d'Hygiene  and  de  Salubrite. — Sanitary  Adminislration  by  the  Prefects. — Poor 
Relief. — Municipal  Observatory  of  Montsouris. — Municipal  Laboratory. — Depart- 
ment of  Municipal  Statistics. — Police  Regulations  as  to  Manure  Depots,  etc. — Regu- 
lations relating  to  Buildingit. — Regulations  concerning  Lodging  Houses. — Sanitary 
Arrangements  respecting  the  Air. — Sanitary  Arrangements  as  to  Water  Supply. — 
Sanitary  Regulations  respecting  Provisions. — Inspection  of  Meat. — Control  of  Abat- 
toirs.— Characteristics  of  Condemned  Meat.— Central  Halls. — The  Sale  of  Milk. 

General  Summary. — No  town  has  exercised  so  great  an  attraction  on 
the  whole  civilized  world  as  Paris.  In  respect  of  beauty,  elegance,  luxury, 
and  intelligence,  Paris  occupies  the  first  place  among  the  cities  of  the 
world.  From  a  hygienic  standpoint,  it  must  be  admitted  that  most  of  the 
capitals  of  the  world,  as  great  as  Paris,  can  scarcely  equal  it  as  to  situation 
and  climate ;  .and  not  one  is  equal  to  it  in  abundance  of  parks,  gardens, 
squares,  and  wide  streets. 

Paris  is  situated  on  the  two  banks  of  the  Seine,  i8o  kilometres  from  the 
sea.  It  covers  an  area  of  about  8,000  hectares.  The  ground  rises  gradu- 
ally from  the  river  to  the  outskirts  of  Paris.  The  river  flows,  during  its 
course  in  the  town,  with  sufficient  rapidity  to  prevent  stagnation. 

The  climate  is  mild,  the  air  clear  and  transparent,  and  there  are  seldom 
fogs.  Compared  with  a  great  number  of  other  towns,  Paris  enjoys,  from  a 
sanitary  standpoint,  many  natural  advantages.  But,  contrary  to  what  has 
occurred  in  other  capitals  of  Europe,  the  great  sanitary  improvements 
which  have  been  effected  have  not  been  followed  in  Paris  by  a  constant 
fall  in  mortality. 

Paris  had  a  population  in  1891  of  2,424,705.  The  death-rate  per  1,000 
inhabitants  was — 
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Sanitary  Organization.— Consells  and  Commissions  d*Hygi6ne 

et  de  Salubrity  {Decrees  of  the  \^th  December^  1851,  19///  January, 
1852,  t^th  January,  1861,  26///  November,  1878,  1th  July,  1880,  7///  March, 
1 881).  To  obviate  the  difficulties  which  always  arise  if  the  environs  of  a 
town  are  under  a  separate  administration,  the  ddpartement  of  the  Seine 
has  been  united,  for  sanitary  purposes,  with  Paris. 

The  sanitary  organization  of  the  d^partement  of  the  Seine  and  of  Paris 
differ  in  certain  respects  from  that  of  other  d^partements. 

The  prefect  of  police  exercises  authority  over  Paris  and  the  whole 
d^partement  of  the  Seine.  Next  to  him  is  the  Conseil  cT Hygiene  Publique 
et  de  Salubrite  du  departement  de  la  Seine,  This  consists  of  eleven  per- 
manent members ;  viz.,  the  dean  of  the  faculty  of  medicine,  the  professors 
of  public  health  and  of  legal  mediqine,  the  chief  of  the  Bureau  de  Salubrity 
(4th  bureau,  2nd  division,  prefecture  of  police),  the  chief  architect  of  the 
prefecture,  the  chief  engineer,  etc.  It  contains  also  twenty-four  titular 
members  chosen  by  the  prefect  ajnd  approved  by  the  minister  of  the 
interior. 

The  chief  of  the  Bureau  de  Salubrity  is  the  secretary  to  the  Conseil. 
,The  Conseil  only  meets  when  called  together  by  the  prefect,  as  in  other 
d^partements. 

In  each  district  of  Paris  is  a  Commission  d*Hygihie  et  de  Salubrite,  re- 
sembling in  its  constitution  the  Conseils  d*Hygifene  of  the  districts  in  the 
provinces.  These  Commissions  have  not  yet  the  same  authority  as  the 
Conseils,  but  are  restricted  in  power  like  the  Commissions  d'Hygifene  of 
the  chief  towns  in  a  canton.  The  Conseil  d'Hygifene  of  the  Seine  has,  in 
the  whole  ddpartement,  the  same  authority  as  the  Conseils  of  districts  in 
other  parts,  the  result  being  a  greater  centralization. 

If  he  thinks  it  necessary,  the  prefect  of  police  can  appoint  members  of 
the  Conseil  d'Hygifene  of  the  departement  to  take  part  in  the  deliberations 
of  the  Commissions  d'Hygi^ne  of  districts,  which  latter  meet  at  least  once 
a  month. 

It  is  their  duty  to  acquaint  themselves  with  all  matters  affecting  the 
public  health,  and  to  submit  to  the  prefect  the  schemes  for  sanitary  im- 
provement which  they  consider  necessary.  They  ought  also  to  co-operate 
in  applying  the  law  of  the  13th  April,  1850,  relating  to  insanitary  dwell- 
ings (p.  268). 

They  should  prompt  the  formation  of  special  Committees  in  towns  for 
inspecting  dwellings,  and  indicating  their  sanitary  defects. 

In  times  of  epidemic,  they  must  seek  the  aid  of  these  Committees  as 
soon  as  possible.  They  must  make  an  annual  statistical  report  of  mor- 
tality and  its  causes,  of  the  number  of  inhabitants  of  the  district  classified 
according  to  quarters  and  streets,  business,  habits,  manner  of  life,  wages, 
consumption  of  spirits,  etc.  These  reports  are  sent  to  the  prefect,  who 
remits  them  to  the  departmental  Conseil  d'Hygifene. 

Thanks  to  the  power  of  initiative,  which  belongs  to  the  Commissions 
and  the  departmental  Conseil,  sanitation  is,  in  the  departement  of  the 
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Seine,  better  directed  than  in  other  depaitements,  where  everything 
depends  on  the  prefect ;  although,  even  in  this  case,  the  meetings  of  the 
Conseil  only  take  place  on  the  invitation  of  the  prefect. 

Sanitary  Administration  by  the  Prefects.— The  sanitary  adminis- 
tration is  under  the  control  of  the  prefecture  of  the  Seine  and  the  prefec- ' 
ture  of  the  police.  The  first  supervises  unhealthy  dwellings,  the  removal 
of  corpses,  burials  and  cemeteries,  water  supply  and  scavenging.  The 
second  supervises  lodging-houses,  abattoirs,  the  municipal  laboratory,  the 
sick  poor,  dispensaries,  hospitals,  lunatics,  asylums,  mineral  water  establish- ' 
ments,  stables  and  cow-houses. 

For  each  of  these  departments  there  is  a  chief  officer,  with  subordinates. 

The  verification  of  births  and  deaths  in  each  district  is  by  civil  doctors, 
paid  by  the  State. 

Poor  Relief. — The  care  of  the  poor  and  sick  belongs  in  Paris  to  the 
Assistance  Publique,  which,  strictly,  is  a  municipal  administration.  It  is, 
however,  also  a  part  of  the  State  administration,  being  under  the  prefecture 
of  the  Seine.  • 

It  is  controlled  by  a  responsible  director,  and  comprises  three 
divisions : — 

1.  Hospitals  for  treating  the  sick  and  relieving  the  poor ; 

2.  Bookkeeping; 

3.  Abandoned  children. 

Like  the  benevolent  societies  of  Belgium,  the  Assistance  Publique 
accomplishes  its  work,  in  part,  by  means  of  gifts  and  liberal  contributions  ; 
it  also  imposes  taxes  on  theatres  and  other  performances,  the  deficit  in  its 
resources  being  made  good  from  the  municipal  treasury. 

The  colossal  extent  of  this  administration  may  be  gathered  from  the  fact 
that  its  annual  expenditure  has  risen  to  more  than  thirty  million  francs,  of 
which  thirteen  millions  are  provided  by  the  town.  The  most  expensive 
items  are  the  hospitals,  alms-houses,  and  asylums,  comprising  altogether 
accommodation  for  22,000  persons. 

The  number  of  persons  receiving  relief  outside  the  hospitals  has  risen  to 
about  250,000. 

Each  hospital  is  controlled  by  a  director,  an  officer  of  the  administration. 
He  has  under  him  a  manager,  and  the  necessary  staff.  The  medical  staff 
occupy  themselves  only  with  the  care  of  the  sick. 

The  sick  are  received  directly  into  the  hospitals  and  to  the  central  bureau 
of  the  Assistance  Publique  (avenue  Victoria)  for  daily  consultations  ;  the 
physicians  and  surgeons  of  the  central  bureau  attend  to  their  wants. 

The  relief  doctors  attend  to  the  poor  and  sick,  who  attend  at  the  chari- 
table bureau. 

All  the  hospitals  and  asylums  of  the  Assistance  Publique  are  under  a 
central  municipal  control.  Their  administration  comes  under  seven 
divisions : — 

I.  Laying  in  stores  from  the  market — The  Assistance  Publique  has,  in 
the  central  markets  (see  below),  a  special  bureau,  with  employes,  pur- 
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veyors,  stores,  cellars,  etc.  Each  morning,  the  hospitals  send  conveyances 
to  receive  their  goods. 

2.  Abattoir. — The  Assistance  Publique  has  its  abattoir  in  the  municipal 
abattoir  of  Villejuif. 

3.  Bakehouse, — It  makes  purchases  for  the  bakehouses,  and  grinds  all 
the  corn  which  is  required. 

4.  Wines.— \n  the  wine  markets  there  is  a  special  cellar  for  the  Assist- 
ance Publique.     This  wine  is  analysed  and  carefully  guarded. 

5.  A  Drug  store,  which  furnishes  drugs  for  the  dispensary  of  each 
hospital. 

■  6.  Stores,  for  dry  materials ;   as  corn,  oatmeal,  sugar,  fuel,  furniture, 
clothing,  bedding,  stores  of  bandages,  etc.     These  last  are  usually  made 
by  the  sick  in  hospitals  and  asylums  who  are  still  able  to  work  ; 
7.  Central  Offict,  for  the  inspection  of  the  sick  and  wounded. 

Municipal  Observatory  of  Montsouris.— In  187 1  a  meteorological 

Observatory  was  established  at  the  cost  of  the  State  at  Montsouris  in  Paris 
to  examine  the  influence  of  atmospheric  variations  in  agriculture,  and  in 
the  state  of  the  public  health. 

It  contains  three  principal  sections  : — 

1.  Meteorology ; 

2.  Chemical  analysis  of  air  and  water  ; 

3.  Microscopic  and  micrographic  analysis  of  air  and  water. 

In  1876  the  administration  of  the  City  of  Paris  requested  that  Observa- 
tory to  make  analyses  in  diflerent  parts  of  the  town  from  a  sanitary  stand- 
point. 

The  works  were  executed  under  the  control  of  a  Commission  chosen  by 
the  municipality.  They  comprise  chemical  and  microscopic  analysis  of 
drinking  water,  sub-soil  water,  ground  air,  the  air  of  sewers,  and  the  air  of 
different  quarters  of  the  city. 

In  order  to  give  more  importance  to  these  studies,  the  municipal 
administration  put  at  the  disposal  of  the  Observatory  in  1879  a  plot  ot 
ground,  situated  at  Gennevilliers,  that  the  utilization  of  the  sewage  water 
as  manure  and  for  irrigating  fields  might  be  studied  there  from  the  double 
standpoint  of  health  and  agriculture. 

These  meteorological,  chemical,  and  microscopical  studies  were  graduaDy 
extended,  and,  in  1884,  a  new  station  was  established  in  the  centre  of 
Paris,  near  the  Town  Hall,  rue  Lobau,  in  order  to  observe  the  changes  in 
the  quality  of  air  and  water  produced  by  town  life. 

These  studies  on  the  hygienic  conditions  of  the  town  have  finally 
absorbed  the  whole  time  of  the  Observatory  of  Montsouris.  Since  the 
ist  of  January,  1887,  the  Observatory  has  ceased  to  be  an  establishment 
of  the  State,  and  now  forms  an  intrinsic  part  of  the  sanitary  institutions 
of  Paris,  being  under  the  Prefect  of  the  Seine.  The  Commission  of  which 
we  have  spoken  continues  to  control  and  to  inspect  the  working  of  the 
Observatory  on  behalf  of  the  town. 

Municipal  Laboratory. — In  1876  a  special  laboratory  was  created 
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near  the  "  Prefecture  de  Police  "  for  the  inspection  of  foods  and  drinks. 
Two  years  later  the  control  of  provisions  was  added  to  it. 

This  Laboratory  now  employs  fifty-five  persons,  of  whom  twenty-five  are 
chemists,  and  twenty  inspectors.  The  city  is  divided  into  ten  districts,  so 
that  there  are  two  inspectors  to  each  district.  Their  duty  is  to  inspect  the 
markets  and  other  places  where  foods  are  sold,  of  which  they  take  samples, 
especially  of  any  which  seem  to  them  suspicious,  in  order  to  subject  them 
to  analysis  in  the  Laboratory.  The  public  has  also  the  right  to  transmit 
samples  for  analysis ;  the  merchandise  from  which  they  are  taken  is  finally 
checked  by  the  specimens  which  the  inspectors  have  themselves  bought. 

These  analyses  are  qualitative  and  quantitative.  The  first  are  performed 
gratuitously,  and  the  results  are  defined  by  the  words — ^good,  passable,  not 
hurtful,  or  bad,  adulterated,  hurtful. 

Those  who  desire  to  have  quantitative  results  pay  a  fee  of  from  five  to 
twenty  francs.  Besides  the  above  mentioned,  the  Laboratory  performs 
all  the  investigations  required  by  the  Prefecture,  the  Custom-Housc, 
prisons,  asylums,  schools,  the  army,  etc.  All  the  analyses  of  air  and 
water  are,  however,  made  in  the  Laboratories  of  the  Observatory  of  Mont- 
souris. 

Department  of  Municipal  Statistics.— Since  1880  Paris  possesses 

a  special  department  devoted  to  municipal  statistics  under  the  Prefecture. 
It  publishes  regularly  a  year-book  of  complete  statistics,  embracing  all 
branches  of  the  administration. 

Strictly,  speaking,  the  Bureau  of  Statistics  only  draws  up  the  demo- 
graphic parts.  In  order  to  collect  the  necessary  information,  a  number  of 
forms  have  been  prepared,  which  are  filled  up  by  the  mayors,  and  by  the 
doctors  having  charge  of  the  registration  of  births  and  deaths. 

The  registration  of  the  causes  of  death  is  made  by  means  of  blank  forms, 
on  which  each  doctor  notes  the  deaths  which  have  occurred  in  his  practice. 
These  forms  are  afterwards  compared  with  those  furnished  by  the  Medical 
Oflficer  of  Health.  On  these  blank  forms  the  following  question  is  always 
found.     Is  the  habitation  unhealthy  ? 

The  Bureau  of  Statistics  publishes  a  weekly  report  of  municipal  statistics, 
and  also  a  monthly  one.  On  it  are  written — meteorolog}',  demography, 
the  causes  of  death  according  to  age  and  sex,  the  number  under  treatment 
in  hospitals,  and  those  attacked  with  dangerous  contagious  diseases, 
marriages,  births,  still-born,  number  of  infants  put  to  board  by  the  munici- 
pality, cases  of  contagious  disease  reported  by  the  doctors,  deaths  classified 
according  to  causes  and  according  to  localities,  as  well  as  a  statement  of 
population,  area,  the  number  of  inhabitants  per  unit  of  area  in  each 
quarter,  the  plan  of  the  city  divided  into  quarters,  showing  the  number  of 
deaths  from  contagious  diseases  in  each  of  them ;  lastly,  a  review  of  these 
deaths,  with  a  comparative  table  for  the  preceding  week. 

A  permanent  Commission  of  Municipal  Statistics,  composed  of  the  pre- 
fect as  president,  a  number  of  town  councillors,  members  of  the  Academy 
of  Medicine  and  of  the  Institute  of  France,  is  requested  to  give  advige  for 
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the  improvement  of  these  reports,  and  of  the  general  management  It 
meets  once  a  month. 

Sanitary  Legislation.— Regulations  of  the  Prefect  of  Police  of 
December  24th,  1881,  concerning  the  Depdts  of  Manure  and 
other  impurities  in  Rural  Communes. 

To  prevent  the  accumulation  of  impurities  in  the  suburbs  of  Paris,  the 
prefect  has  published  the  following  regulations,  which  are  in  force  through- 
out the  department  of  the  Seine. 

All  accumulation  of  ordure  in  courts,  gardens,  or  other  enclosures  be- 
longing to  a  house,  is  forbidden. 

Agriculturists  who  need  depots  for  manure  can  only  have  them  by  per- 
mission of  the  prefect  of  police  and  of  the  municipality.  In  any  case 
these  depots  must  not  be  placed  less  than  200  metres  from  the  houses, 
and  100  metres  from  the  public  road. 

At  the  time  of  manuring  the  dung  must  be  buried  as  quickly  as  possible. 

These  regulations  do  not  apply  to  the  storage  of  impurities  in  towns 
where  they  are  subject  to  the  regulations  relating  to  dangerous  and  insalu- 
brious establishments,  among  which  they  are  placed  in  the  first  class. 

Regrulatlons  relating  to  Buildings  {Decrees  of  26th  March,  1852, 

2ZrdJuly,  1884,  Police  Orders  of  2^rd  November,  1853.)— Every  builder, 
before  beginning  his  work,  must  ascertain  the  line  of  frontage  and  level  of 
the  public  road  before  his  plot,  and  adapt  his  plans  to  it.  He  must  also 
send  to  the  administration  a  plan  and  sections  of  the  contemplated  build- 
ing, and  submit  to  the  orders  which  will  be  made  in  the  interest  of  the 
public  safety  and  health.  Twenty  days  after  sending  the  plan  and  sections 
to  the  secretary  of  the  prefecture  of  the  Seine  he  may  begin  to  work 
according  to  his  plan,  if  he  has  not  received  any  injunctions  to  the  con- 
trary. A  geological  section  of  the  excavation  for  the  foundation  of  the 
building  must  be  prepared  by  every  builder,  and  sent  to  the  prefecture  of 
the  Seine. 

The  height  of  buildings  by  the  side  of  the  public  roads  in  the  city  of 
Paris,  is  determined  by  the  breadth  allowed  by  law  in  those  roads  for 
buildings  in  line,  and  by  the  available  width  for  buildings  set  back. 

This  height  must  not  exceed  the  following  measurements,  taken  from 
the  footway  or  from  the  pavement  at  the  foot  of  the  facade  of  the  building, 
including  the  entablature,  attics,  and  all  erections  plumb  with  the  front 
walls : — 

20  metres  for  public  roads  between  7*8  metres  wide. 

15  metres  for  public  roads  between  7*8  metres  and  974  in  width. 

18  mbtres  for  public  roads  between  974  and  20  metres  in  width. 

20  metres  for  roads  (squares,  cross  roads,  streets,  quays,  boulevards),  20 
and  more  metres  in  width. 

The  mode  of  measure  indicated  is  not  applicable  to  buildings  on  a 
slope,  except  those  whose  length  does  not  exceed  30  metres.  Beyond 
that  length  the  buildings  must  be  lowered  according  to  the  declivity  of  the 
ground. 
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If  the  architect  builds  several  detached  houses,  the  height  must  be 
measured  separately  for  each,  according  to  the  rules  above  mentioned. 

The  height  of  buildings  bordering  private  paths,  passages,  blind  alleys, 
etc.,  must  be  determined  according  to  the  width  of  these  roads  or  spaces,. 
in  accordance  with  the  rules  fixed  for  ways  or  spaces  adjoining  the  public 
roads.  \ 

Whatever  the  character  of  the  buildings,  more  than  7  storeys  above  the 
ground-floor,  including  the  entre  soi^  can  never  be  allowed. 

In  all  buildings  the  height  of  the  ground-floor  must  never  be  less  than 
2 'So  mfetres  measured  from  below  the  ceiling.  The  height  of  underground 
and  other  storeys  must,  not  be  less  than  2*60  metres  measured  from  below 
the  ceiling.  In  attics  this  height  of  2*60  metres  applies  to  the  highest 
point  of  the  slope. 

In  buildings  of  whatever  kind,  when  the  height  does  not  exceed  i^ 
metres,  the  courts  in  which  they  open  may  serve  for  dwellings  not  having 
less  than  80  metres  of  surface  with  a  mean  width  of  at  least  5  mbtres. 

Buildings  in  the  public  road  higher  than  18  metres,  having  wings  which  do 
not  exceed  that  height,  must  have  yards  possessing  a  surface  of  at  least  40 
metres,  with  a  mean  width  not  less  than  5  metres. 

When  the  wings  of  buildings  are  throughout  higher  than  18  metres,  the 
3rards  must  not  have  less  than  60  mbtres  of  surface,  with  a  mean  width  of 
6  metres. 

•  Any.  small  areas  which  have  to  light  and  ventilate  kitchens,  must  have 
at  least  9  mfetres  of  surface,  and  a  mean  width  of  i*8o  metres.  All  areas 
from  which  water-closets,  entrance-halls,  or  passages,  are  exclusively 
lighted,  must  have  at  least  4  metres  of  surface,  with  a  width  not  less  at 
any  point  than  i  *6o  metres. 

In  the  lowest  storey  of  the  main  building,  inhabited  rooms  may  receive 
air  and  light  from  areas,  on  condition  that  these  have  a  surface  of  at  least 
5  metres. 

Glazed  roofs  must  not  be  put  over  yards  higher  than  the  openings  for 
light  and  ventilation  to  rooms,  kitchens,  and  water-closets,  unless  they  are 
provided  with  sash-ventilators  at  the  side,  having  openings  at  least  a  third 
of  the  surface  of  the  yard  or  area,  and  '08  in  height. 

The  sash-ventilator  is  not  obligatory  for  courts  or  areas  which  do  not 
supply  light  and  ventilation  to  living  rooms,  kitchens,  or  water-closets  ;  but 
areas  whose  lower  parts  are  not  in  communication  with  the  outer  air  must 
be  ventilated. 

When  several  owners  have  entered  into  an  engagement,  through  a  notary,, 
with  the  City  of  Paris  always  to  keep  in  order  their  common  courts,  and 
these  courts  are  one  and  a  half  times  as  large  as  the  regulated  amount,  such 
owners  are  authorized  to  raise  their  buildings  to  a  height  corresponding  to 
the  said  regulated  surface.  When  many  courts  are  joined  together,  the 
height  of  the  inclosures  must  not  exceed  5  metres. 

Houses  must  be  provided  with  pipes  and  cisterns  in  suflicient  number 
to  carry  off  the  refuse-water.      These  pipes  and  cisterns  must  be  kept  in 
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good  order;   they  must  be  washed  and  cleaned  as   often  as  may  be 
required,  to  prevent  any  nuisance. 

'  Refuse-water  must  have  a  constant  and  easy  outlet  into  the  street,  so 
that  it  cannot  remain  in  courts  or  alleys  ;  the  waterspouts,  and  gutters  for 
carrying  away  the  water,  must  be  washed  several  times  a  day,  and  kept  ia 
good  repair.  When  the  slope  of  the  ground  does  not  permit  the  water  to 
flow  to  the  road  or  the  sewer,  it  must  be  received  into  cesspools  constructed 
according  to  regulations. 

Water-closets  must  be  so  arranged  and  ventilated  as  to  prevent  any 
odours.  The  floors  must  be  impervious  to  wet  and  always  kept  clean.  The 
drainage  pipes  must  be  in  good  order,  and  must  not  leak. 

Underground  drains  are  not  common  in  Paris ;  it  is  only  within  the  last 
30  years  that  any  have  been  built  There  are  therefore  no  regulations  con- 
cerning them. 

All  regulations  concerning  buildings  are  under  the  control  of  the  General 
Council  of  civil  buildings.  The  Minister  of  the  Interior  may  make  ex- 
ceptions in  favour  of  edifices  of  an  ornamental  character  if  recommended 
by  this  Council. 

Hygienists  are  unanimously  of  opinion  that  light  should  enter  dwellings 
at  an  angle  of  at  least  45°  with  the  horizontal.  It  is  estimated  that  the 
above-named  rules  do  not  satisfy  those  conditions. 

The  mode  of  building  commonly  employed  in  Paris  has  met  with 
opposition,  particularly  from  the  architect  E.  Trelat,  who,  in  a  communi- 
cation addressed  to  the  Congress  of  Vienna,  in  1887,  says  that  the  only 
effectual  remedy  for  existing  errors  is  the  removal  of  the  highest  storeys. 

Regulations  of  the  Prefect  of  Police  for  the  25th  of  October, 
1883,  concerning  Lodging  Houses. 

The  letting  of  lodging-houses,  whether  of  the  whole  house  or  a  part,  is 
only  permitted  after  a  declaration  made  to  the  Prefecture. 

To  this  declaration  must  be  joined : — 

The  certificate  of  the  applicant's  birth. 

A  certificate  of  good  conduct,  given  by  the  Superintendent  of  the  Police, 
or  the  Mayor. 

The  number  of  the  rooms,  their  size,  and  the  number  of  beds  contained 
fn  each. 

All  lodging-houses  must  have  a  conspicuous  sign ;  the  rooms  must  be 
numbered. 

The  proprietor  of  the  lodging-house  must  keep  a  register,  in  which  he  im- 
mediately enters  the  name  of  each  lodger.  This  register  must  be  paged  by 
the  Superintendent  of  Police. 

Vagabonds,  beggars  and  prostitutes  are  not  allowed  to  lodge  in  these 
houses. 

The  rooms  must  be  2*50  metres  high,  at  the  least;  every  lodger  must 
have  i4^cubic  metres  of  air.  The  number  of  persons  who  may  occupy 
each  room  must  be  affixed  to  the  wall. 

The  floors  must  be  so  arranged  as  to  be  easily  washed,  joints  fitting 
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closely.  Wooden  boards  must  be  painted  in  oil  or  waxed.  The  walls  and 
ceilings  must  be  plastered  with  plaster  or  mortar,  painted  in  oil  or  lime- 
washed,  every  year  if  necessary. 

Rooms  in  which  there  are  only  one  or  two  beds  may  be  papered. 
The  paper  must  be  renewed  as  often  as  necessary. 

Rooms  in  which  there  are  more  than  two  persons  must  receive  light 
directly  from  the  outside. 

No  underground  room  can  be  let  as  a  lodging  without  special  authority. 

There  must  not  be  less  than  one  water-closet  for  20  persons ;  it  must  be 
painted  in  oil  and  zinc  white,  kept  clean,  well  lighted  and  ventilated  from 
the  outside.  The  floor  must  be  impervious  to  wet.  The  seat  of  the  closet 
must  l)e  hermetically  closed. 

Each  lodging-house  must  be  provided  with  a  sufficient  supply  of  water. 

All  lodging-houSes  are  under  the  inspection  of  sanitary  inspectors,  doc- 
tors or  architects,  who  have  the  right  to  enter  them  when  they  please. 

If  any  one  is  attacked  with  an  infectious  diseaset  the  lodging-house 
keeper  must  immediately  inform  the  police ;  a  doctor  will  then  be  sent  to 
the  place,  who  will  direct  the  necessary  measures,  which  the  lodging-house 
keeper  is  bound  to  carry  out.  The  inspectors  address  to  the  Prefecture  a 
report  of  every  visit  They  also  render  an  annual  account  of  the  results 
of  their  visits.  They  should  visit  all  the  lodging-houses  in  their  districts 
at  least  once  in  the  year.  There  are  about  17,000  lodging-houses  in  the 
city  of  Paris. 

Sanitary  Arrangements  respecting^  Air.— Since  the  year  i860, 

when  the  celebrated  Haussmann,  friend  of  Napoleon  III.,  was  prefect  of  the 
Seine,  vast  and  magnificent  works  have  been  undertaken  in  order  to  secure 
the  admission  of  pure  air  and  light  into  the  most  confined  parts  of  old 
Paris.  The  ancient  labyrinths  of  narrow  and  crooked  streets  and  lanes, 
have  been  replaced  by  splendid  boulevards  planted  with  trees,  such  as  are 
not  found  in  any  other  town  in  Europe.  Since  that  time  the  system  of 
open  spaces  has  been  carried  out  with  perseverance.  Paris  is  now  sur- 
rounded by  a  double  circle  of  boulevards;  the  inner  one  encircles  the 
city  on  the  two  banks  of  the  Seine,  the  outer  includes  a  much  more  ex- 
tended space,  and  represents  very  nearly  the  limit  between  the  old  town 
and  the  new. 

Besides  these  circular  boulevards,  there  are  others  which  cross  the  city 
in  different  directions.  In  addition,  superb  avenues  have  been  constructed, 
by  which  pure  air  penetrates  into  the  interior  of  the  city  as  through  im- 
mense ventilating-tubes. 

Of  course,  it  is  impossible  to  remedy  in  this  way  all  the  inconveniences 
caused  by  the  old  defective  methods  of  building.  Such  great  things  have, 
however,  been  accomplished,  that  no  other  city  can  be  compared  with 
Paris  in  these  respects. 

The  number  of  squares  and  parks  is  also  more  considerable,  and  they 
are  better  distributed  than  in  most  cities.  The  places  De  la  Concorde, 
Vendome,  De  la  Bastille,  the  garden  of  the  Tuileries,  the  Champs  Elys^es^ 
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the  Trocadero,  the  Pare  Monceaux,  the  gardens  of  Luxemboui^  of  Plantes, 
and  others  are  known  to  all  the  world.  In  the  wortmen's  quarter  there  is 
the  park  of  Buttes-Chaumont,  and  at  the  southern  extremity  of  the  town 
the  Montsouris  park ;  at  the  gates  of  the  city  the  woods  of  Boulogne  and 
Vincennes  invite  the  inhabitants  to  breathe  the  pure  air  of  the  country-. 

In  spite  of  these  advantages  the  air  is  far  from  being  pure  in  certain 
parts  of  Paris  j  this  must  be  attributed  to  the  excessive  height  of  the 
houses,  also  to  their  being  too  much  crowded  tt^ether,  and  to  the  sj'siem 
of  latrines,  which  is  by  no  means  adapted  to  the  requirements  of  health. 

As  to  ventilation,  the  central  system  of  heating  and  ventilation  generally 
followed  on  the  Continent  is  usually  employed  in  public  tiuildings.  These 
methods  are  too  complicated,  and  the  results 'are  not  always  satisfactoiy. 
In  the  hands  of  careful  persons  they  may  prove  efficient,  but  left  to  or- 
dinary f>eople,  inconveniences  arise  which  are  not  cojnpensated  by  the 
advantages  obtained.  This  has  been  long  recf^nised  by  the  English,  a 
practical  people,  who  therefore  seldom  employ  them. 


Fjg.  87.— p.  &  E.  SfiE's  Gas  Stove.  Fio.  88.— Skctio.-*  of  Gas  Stove. 

However,  next  to  the  English,  the  French  best  understand  the  impor- 
tance of  good  ventilation. 
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In  all  private  houses,  hotels,  restaurants,  and  similar  establishments,  the 
air  is  excellent.  Owing  to  an  innate  regard  for  cleanliness,  even  persons 
in  poor  circumstances  generally  manage  to  have  pure  air  in  their  dwellings. 

The  windows  usually  descend  nearly  to  the  floor ;  they  can  be  opened 
with  a  single  turn  of  the  hand.  The  chimney-pipe  goes  quite  straight, 
having  no  angles.  It  is  true  that  under  these  conditions  the  temperature 
of  the  rooms  in  winter  leaves  much  to  be  desired,  according  to  the  ideas 
of  inhabitants  of  the  North ;  but  this  defect  is  compensated  by  the  purity 
of  the  air,  which  is  incontestably  more  necessary  to  health. 

Of  late,  many  movable  sheet-iron  stoves  have  been  used,  which  can  be 
removed  from  one  room  to  another.  They  are  furnished  with  a  short  flue- 
pipe,  which  can  be  inserted  into  the  chimney. 

Gas  stoves  are  also  used  ;  Figures  87  and  88  represent  one  of  this  kind 
constructed  by  the  sanitary  engineers,  E.  and  P.  S^e  of  Lille.  This  con- 
sists of  a  case  of  sheet-iron.  A,  closed  hermetically  on  all  sides  except  the 
bottom,  which  is  pierced  with  holes  to  admit  the  air  necessary  for  com- 
bustion. The  pipes  B,  in  which  the  air  circulates  and  is  warmed,  cross  it 
obliquely  from  back  to  front.  C  is  a  row  of  Bunsen  gas-burners ;  R  a 
screw  to  regulate  the  current  of  gas.  D  the  stop-cock.  E  the  pipe  which 
carries  off  the  products  of  combustion ;  m  is  a  partition  within  the  pipe  E. 
F  is  the  key  of  the  stove ;  G,  the  shaft  moving  the  key  F,  which  is  fastened 
by  another  shaft  to  the  stop-cock  D.  In  this  way  the  entrance  of  the  gas 
and  the  exit  of  the  products  of  combustion  are  regulated  at  the  same  time. 
S  is  a  hook  which  keeps  the  shaft  G  in  position. 
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Fig.  89. — Perforated  Glass  Ventilator. 

The  advantage  of  this  apparatus  for  warming  is  that  in  a  comparatively 
small  space  a  large  surface  is  heated.  The  air  is  warmed  in  it  quickly,  and 
yet  not  over-heated.  For  the  introduction  of  fresh  air  there  is  a  very 
simple  and  manageable  mechanism  of  perforated  glass.  Figure  89  re- 
presents one  form  invented  by  the  brothers  Appert,  and  made  by  the  house 
of  Geneste,  Htrscher  and  Co.  It  is  composed  of  plates  of  glass  pierced 
with  conical  holes,  the  smaller  end  of  which  is  outside,  and  the  larger,  in- 
side, the  current  of  air  being  thus  retarded  in  passing,  and  the  air  diffused 
gently  through  the  room.    There  are  5,000  holes  to  the  square  m^tre. 


286  FRANCE. 

These  gliisscs  should  be  fixed  in  windows,  at  least  2*50  metres  above  the 
floor.  The  rain  which  might  enter  by  the  apertures,  flows  away  by  means 
of  a  small  groove  placed  in  the  sash  lietwcen  the  glazing.  The  glass  ven- 
tilator may  be  provided  with  another  unperforated  glass,  fastened  with 
hinges,  which  can  be  shut  when  necessary. 

Another  practical  system  of  ventilation  is  that  contrived  by  the  engineer, 
Th.  Sterne.  It  is  a  window-frame,  to  which  are  fastened  valves  of  mica  by 
means  of  small  hinges. 

The  valves  open  and  shut  easily.  This  sash  can  be  put  in  place  of  a 
square  of  glass  high  up  in  the  window,  or  an  opening  in  the  wall  can  be 
made  for  it.  In  order  that  the  ventilation  may  be  complete,  two  ventilators 
are  required,  so  that  the  valves  of  one  open  outwards,  and  those  of  the 
other  inwards.  A  disk  of  glass  is  placed  before  the  orifices,  in  order  that 
the  air  may  be  diffused  in  all  directions.  By  means  of  a  screw  arrange- 
ment, the  orifices  can  be  varied  in  size. 

The  following  apparatus  are  more  complicated,  and  certainly  less 
efficacious.  The  Cosmos  hydraulic  ventilator  consists  of  a  bellows  put 
"in  motion  by  the  pressure  of  water.  It  may  be  placed  vertically  or  hori- 
zontally, and  the  desired  direction  given  to  the  incoming  air  by  varj-inj; 
the  pipes  from  which  the  water  is  allowed  to  discharge.  This  apparatus 
is  recommended  for  restaurants,  assembly-rooms,  kitchens,  water-closets, 
etc.  The  water  which  flows  away  can  be  employed  for  other  purposes.  It 
is  hardly  necessary  to  say  that  the  apertures  must  be  so  arranged  as  to 
allow  equal  quantities  of  air  to  enter  and  escape  from  the  room. 

The  shaft  hydraulic  ventilator,  like  the  preceding,  is  put  in  motion  by  a 
jet  of  water,  which  under  pressure  becomes  a  jet  of  extr«ne  tenuity.  The 
air  is  rarefied  in  the  pipe,  producing  an  aspirating  effect,  which  can  be 
employed  either  for  extraction  or  introduction  of  air.  The  amount  of 
water  used  is  about  15  litres  to  every  roo  cubic  metres  of  air. 


Fm.  90  — Fromentel's  Aspiratino  Ventilator. 

Fig.  90  represents  the  Fromentel  aspirator,  which  is  extensively  used. 
It  is  constructed  on  the  same  principle  as  Hone}'man'3  ventilator. 
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rapid  current  of  air  in  a  narrow  pipe  placed  horizontally  over  the  outlet 
pipe  produces  an  up-current  of  air  in  the  latter.  Fromentel's  aspirator 
acts  with  much  less  power  than  Honeyman's  ventilator.  It  requires 
strong  currents  of  air,  so  that  it  is  chiefly  used  for  railway  carriages.  This 
apparatus  is  movable,  and  turns  with  the  wind. 

Sanitary   Regrulations  Respecting  Water. —  The  question   of 

supplying  Paris  with  drinking  water  has  at  all  times  occupied  the  atten- 
tion of  the  government  and  the  municipal  authorities.  At  Belleville  and 
Arcucil  there  are  still  remains  of  Roman  aqueducts.  The  numerous 
laws  relating  to  this  subject  show  the  interest  taken  in  the  question  of  the 
supply  of  w^ater,  and  its  importance  from  a  sanitary  point  of  view. 

Before  the  Revolution  of  1789,  Paris  possessed  two  kinds  of  water — 
the  king's  water  {eaux  du  roi)  and  the  water  of  the  city.  By  a  decree  of 
1807  the  first  named  beeame  the  property  of  the  city,  and  was  placed 
under  the  same  administration.  The  king's  water  was  derived  from 
sources  situated  to  the  south  of  the  city,  in  the  suburb  of  Arcueil,  at  a 
point  at  which  one  of  the  Roman  aqueducts  started  at  one  time. 

The  water  was  conducted  to  a  great  reservoir  near  the  Observatory, 
whence  it  was  distributed  to  several  fountains  on  the  left  bank  of  the 
Seine,  and  on  the  right  back  to  the  fountain  Croix  du  Trahoir  at  the 
corner  of  the  street  Arbre-Sec,  and  the  street  Saint  Honors. 

This  conduit  still  exists,  but  its  water  enters  the  general  system  for  the 
distribution  of  the  water  of  the  Seine.  Near  the  Pont  Neuf,  there  was 
once  a  pump,  the  "  Samaritaine,"  built  in  1606,  and  destroyed  in  181 2. 
It  drew  water  from  the  Seine  to  the  Louvre  and  the  Tuileries. 

At  Chaillot  and  Gros-Caillou,  the  brothers  Perier  erected  the  first 
steam-pumps,  in  1782,  for  the  distribution  of  water  from  the  Seine  into 
different  parts  of  the  town.  The  one  at  Chaillot  is  still  in  use  for  the 
town  service;  the  one  at  Gros-Caillou  serves  for  the  manufactories  of 
tobacco  at  the  quay  d'Orsay. 

The  water  for  the  city  proceeding  from  the  sources  in  the  suburbs  of 
•Belleville,  Saint  Gervais,  and  Romainville,  was  brought  to  numerous 
fountains  erected  in  Paris. 

Part  of  this  conduit  is  still  employed  for  the  service  of  the  quarter  of 
Belleville,  another  section  has  been  abandoned  to  the  commune  of  Pantin  ; 
but  the  greater  part  has  been  disused. 

At  one  time  the  water  was  taken  from  the  Seine  itself,  and  from  a 
considerable  number  of  wells,  of  which  30,000  still  remain,  but  the  water 
is  useless. 

The  actual  service  for  the  provision  of  drinking  water,  based  originally 
on  water  taken  from  the  Seine  and  from  the  canal  d'Ourcq,  was  es- 
tablished by  a  private  company,  but  since  1 860  it  has  become  the  property 
of  the  city. 

The  increasing  contamination  of  these  river- waters  rendered  their  use 
too  dangerous. 

It  was  therefore  determined  to  supply  Paris  with  pure  water ;  but  as  it 
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was  impossible  to  procure  an  adequate  supply  for  all  purposes,  two  systems 
of  distribution  have  been  adopted,  one  supplying  unfiltered  river-water 
for  public  use,  fountains,  watering  streets,  baths,  lavatories,  etc. ;  the  other, 
pure  water  for  household  use. 

The  water  proceeding  from  the  Dhuis  and  the  Vame  arrives  by  two 
different  routes. 

The  Dhuis  is  a  small  stream  of  water  which  falls  into  the  Surmelin,  one 
of  the  effluents  of  the  Marne.  It  is  from  the  Dhuis  at  a  distance  of  130 
Icilombtres  from  Paris  that  the  aqueduct  starts  which  brings  20,000  cubic 
TTietres  of  water  every  day  to  the  reservoir  of  M^nilmontant  on  the  right 
bank  of  the  Seine. 

This  reservoir  holds  about  100,000  cubic  metres  of  water. 

The  second  system  of  water-supply  collects  water  from  several  sources 
in  the  valley  watered  by  the  Vannes,  one  of  the  tributaries  of  the  Yonne, 
which  is  an  effluent  of  the  Seine.  The  water  is  drawn  directly  from 
springs  or  collected  in  canals. 

The  most  distant  source  is  more  than  150  kilometres  from  Paris. 

The  aqueduct  of  Vannes  brings  110,000  cubic  metres  of  water  daily  to 
Paris.  It  flows  into  a  reservoir  having  a  capacity  of  250,000  cubic  mhres, 
■situated  at  Montsouris,  on  the  left  bank  of  the  Seine. 

These  aqueducts  and  reservoirs  are  considered  among  the  most  remark- 
able works  produced  by  engineers. 

The  aqueduct  of  the  Dhuis  has  not  a  fall  of  more  than  20  metres 
throughout  its  course  (130  kilometres).  This  gives  a  fall  of  less  than  15*4 
per  kilometre.  It  is  constructed  in  masonry,  but  where  it  crosses  the  val- 
leys of  cast-iron  syphons. 

The  water  reaches  the  city  by  gravitation. 

In  the  valley  of  the  Vannes  the  water  is  collected  at  different  heights, 
•so  that  pumps  have  to  be  employed.  They  are  for  the  most  part  worked 
by  the  water  which  comes  from  the  higher  sources.  After  rendering  this 
service  the  water  enters  the  aqueduct  w4th  that  raised  by  the  pumps,  and 
flows  by  gravitation  to  the  city.  The  aqueduct  crosses  the  valleys  and 
ravines  by  means  of  syphons  or  in  arcades. 

The  reservoirs,  including  the  one  at  Montsouris,  which  covers  a  surface 
of  3  hectares,  are  in  masonry,  having  two  storeys,  and  entirely  covered 
with  earth.  The  upper  storey  contains  water  Irom  the  pure  source,  the 
lower  one  can  be  filled  with  Jwaterfrom  the  river  when  necessar)\  There 
are  15  reservoirs  of  smaller  size,  having  a  total  capacity  of  110,000  cubic 
metres. 

They  receive  water  from  the  rivers. 

There  are  6  elevators  of  water  for  the  Seine,  2  for  the  Marne,  and  one 
for  the  canal  d'Ourcq. 

There  are  also  three  artesian  wells  which  provide  water — one  at  Crenelle, 
another  at  Passy,  and  the  third  at  La  Chapelle.  This  water,  the  tempera- 
ture of  which  is  28°  C,  is  brought  by  the  pipes  which  convey  the  river- 
i\'ater.     The  water,  like  that  at  Arcueil,  is  inferior  in  quality,  because  it 
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contains  so  much  chalk.  The  pressure  is  not  strong  enough  to  bring  it 
inside  the  houses. 

The  quantity  of  water  daily  consumed  in  Paris  is  about  510,000  cubic 
metres,  of  which  130,000  come  from  the  Dhuis  and  the  Vannes.  The 
380,000  other  cubic  metres  are  furnished  by  the  Seine,  the  Marne,  the 
Ourcq,  the  artesian  wells,  and  the  aqueduct  of  Arcueil.  The  total  gives 
about  200  litres  of  water  to  each  person  per  day. 

In  the  streets  there  are  about  600  water-posts  which  distribute  water 
from  the  source ;  most  of  them  are  provided  with  automatic  stop- 
cocks. 

The  pipes  inside  the  houses  usually  bring  only  water  from  the  source ; 
each  inhabitant  receives  45  litres  per  day. 

The  distribution  is  made  by  a  stop-cock  provided  with  a  metre  or  gauge, 
the  cistern  being  placed  in  the  roof.  The  consumption  at  the  stop-cock 
is  calculated  at  the  rate  of  45  b'tfes  per  day  for  each  person,^ in  dwellings 
which  have  but  one  stop-cock,  and  33  litres  for  the  other  stop-cocks  when 
there  are  several.  In  either  case  the  owner  pays  for  the  water,  and  the 
occupier  may  use  it  at  discretion. 

The  annual  prices  for  water  from  the  source  are  1 20  francs  per  cubic 
m^tre  per  day  ;  60  francs  for  500  litres  ;  40  francs  for  240 ;  and  20  francs 
for  T20  litres. 

Owners  are  not  obliged  to  furnish  a  supply  of  water  for  their  houses, 
but  if  they  desire  to  do  so,  the  town  will  fix  the  pipes  at  the  public  cost. 
The  occupiers  then  pay  for  the  family  consumption  at  the  rate  of  16  francs 
20  centimes  for  3  persons,  and  4  francs  extra  for  each  person  in  addition. 
But  in  order  that  the  distribution  may  be  carried  out,  it  is  necessary  that 
the  payments  of  the  occupiers  should  represent  a  total  of  at  least  32  fr. 
40  centimes  a  year. 

The  water-pipes  inside  the  houses  are  usually  made  of  lead. 

The  quantity  of  water  allowed  for  each  person  per  day  in  Paris  may 
appear  considerable  when  compared  with  that  given  in  many  other  cities. 
In  Edinburgh  180  litres  are  provided,  in  London,  135;  Vienna,  100 ; 
Brussels,  100  ;  Berlin,  75  ;  I^ipsic,  150.  It  is  true  that  not  one  of  these 
cities  employs  relatively  such  enormous  quantities  for  industrial  and  public 
needs,  so  that  the  amount  of  water  for  private  use  in  Paris  is  really  less  than 
in  other  cities.  This  amount  will  be  further  increased  when  the  system 
of  water-closets  authorized  since  1887  becomes  more  general.  Measures 
have  therefore  been  taken  to  increase  the  provision  of  water  for  Paris  by 
240,000  cubic  metres.  Each  person  will  then  have  170  litres  of  pure 
water  a  day  at  his  disposal. 

The  employment  of  lead  pipes  for  the  distribution  of  water  in  the  houses 
is  no  doubt  injurious,  but  as  a  very  small  quantity  of  lead  can  enter  the 
organism  by  this  means,  symptoms .  of  acute  poisoning  are  rarely  mani- 
fested. It  is  also  seldom  that  symptoms  of  chronic  lead-poisoning  can  be 
traced  with  certainty  to  the  use  of  lead  pipes.  However,  it  is  certain  that 
a  great  deal  of  dyspepsia,  the  origin  of  which  is  obscure,  may  be  occasioned 
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by  lead  pipes,  though  it  may  also  be  caused  by  adulterated  food-  At  the 
Congress  of  Vienna  in  1887,  M.  A.  Hasson,  from  Paris,  brought  to  light 
a  number  of  facts  relating  to  the  dangers  of  lead  pipes  in  a  very  instructive 
manner. 

Sanitary  Regrulations  Respecting:  Provisions.— The  sale  of  pro- 
visions is  subjected  to  a  more  severe  and  effectual  control  in  Paris  than 
elsewhere.  What  has  been  said  of  the  Municipal  Laborator>'  (p.  279)  will 
partly  explain  the  manner  in  which  this  control  is  organized.  Meat  and 
mushrooms  are  examined  by  special  inspectors. 

The  inspection  of  provisions  in  Paris  is  much  facilitated  by  the  custom- 
houses, through  which  everything  passes  before  entering  the  city.  All 
commodities  which  ought  to  be  examined  are  taken  directly  from  the 
custom-houses  to  the  place  of  inspection  under  the  supervision  of  the 
custom-house  officers. 

Inspection  of  Meat  {Police  Regulations  of  the  Y^th  October,  1879).-- 
All  fresh  meat  exceeding  3  kilogrammes'  weight  in  amount,  and  all  salted 
or  smoked  meat  more  than  5  kilos,  in  weight,  must  be  inspected  when  it 
enters  the  city.  For  this  purpose  inspection  offices  are  placed  at  the  gates 
of  Saint  Cloud,  Temes,  Clichy,  La  Villette,  Vincennes,  Charenton,  Italic, 
and  Orleans. 

If  it  is  desired  to  bring  meat  into  Paris  after  the  regular  hours  by  other 
gates  than  the  above-mentioned,  by  railroad  or  by  boat,  it  may  be  done  on 
condition  that  the  meat  be  taken,  at  the  expense  of  the  bringer,  to  the 
nearest  abattoir  or  to  the  Central  Halls,  under  the  escort  of  a  custom- 
house official,  where  it  will  receive  the  regular  inspection. 

Meat  recognised  as  unfit  for  food  is  immediately  seized,  and  destro)'ed 
at  the  cost  of  the  owner ;  but  the  latter  has  the  right  of  appeal  to  the 
courts  if  he  thinks  the  seizure  illegal. 

If  the  owner  of  the  condemned  meat  wishes  to  keep  it  for  the  manu- 
facture of  tallow,  etc.,  he  may  obtain  permission ;  but  in  that  case  the 
meat  must  be  specially  treated  in  the  presence  of  the  inspector,  at  the  cost 
of  the  applicant.  Numerous  incisions  are  made  in  it;  it  b  sprinkled 
with  powdered  charcoal  and  spirits  of  turpentine  or  ammonia. 

If  the  owner  of  the  meat  protests  against  the  .seizure,  and  demands 
another  examination,  the  meat  is  taken  to  the  office  of  inspection  in  the 
Central  Halls,  and  is  again  examined  by  one  of  the  veterinary  surgeons 
in  the  service  of  the  Prefecture  of  Police,  designated  by  the  owner  himself. 
If  the  meat  be  confiscated,  either  wholly  or  in  part,  the  cost  of  the  ex- 
amination must  be  borne  by  the  owner. 

All  meat,  whether  sold  in  slaughter-houses,  markets,  or  butchers'  shops, 
must  be  submitted  to  inspection.  The  same  obligation  is  in  force  for  the 
offal  and  the  products  of  manufacture.  This  inspection  must  be  made  in 
every  shop  at  least  twice  in  the  month. 

The  inspectors  of  meat  are  also  entrusted  with  the  examination  of 
poultry,  game,  and  fish. 

A  large  number  of  private  slaughter-houses  were  built  in  the  outskirts  of 
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the  city  in  consequence  of  these  vigorous  measures  enforced  in  Paris. 
These  have  been  placed  under  the  supervision  of  10  special  inspectors 
since  1883.  Their  jurisdiction  extends  over  the  whole  of  the  department 
of  the  Seine. 

Control  of  Abattoirs  {Regulations  of  the  2Zth  of  October,  1829, 
^^th  March,  1830,  23r^  October,  1854/  Police  orders  of  the  2^th  August 
1879). — It  is  forbidden  to  slaughter  cattle  and  to  dress  the  carcases  in  any 
other  place  than  the  abattoirs  built  and  arranged  for  that  purpose,  which 
are  under  the  supervision  of  the  Prefecture  of  Police. 

Pigs  afiected  with  "  measles "  must  not  leave  the  abattoir.  Beasts 
dying  during  transport,  killed  suddenly  through  accident  in  the  market, 
the  railroads,  the  public  roads,  or  at  the  cattle-breeders,  must  be  taken  to 
the  nearest  abattoir.  An  inspector  will  examine  them,  and  decide  whether 
the  meat  is  to  be  sold  or  destroyed. 

In  all  cases,  the  flesh  of  animals  dying  a  natural  death  must  be  destroyed 
at  the  expense  of  the  owner, 

No  beast  can  be  slaughtered  in  a  stable  or  a  yard,  except  in  cases  of 
extreme  urgency,  ascertained  by  the  inspector. 

Calves  and  lambs  dying  a  natural  death  must  be  destroyed  in  the 
slaughter-house  itself,  and  not  taken  away  from  it  on  any  pretext. 

Beasts  suspected  of  disease,  and  therefore  placed  under  observation  in 
the  stables  of  the  abattoir,  must  only  be  slaughtered  in  the  presence  of  an 
inspector,  who  must  examine  the  viscera. 

Meat  and  offal  must  only  be  kept  in  the  places  appointed  for  that 
purpose.  It  is  forbidden  to  withdraw  them  from  inspection  in  any  way 
whatever. 

The  meat  of  slaughtered  animals  is  examined,  and  what  is  judged  to  be 
bad  is  confiscated 

In  case  of  protest,  the  flesh  and  intestines  of  the  animal  are  sent  to  a 
special  place  and  examined  by  an  expert.  If  the  intestines  are  wanting, 
the  protest  is  null  and  void. 

If  no  claim  has  been  made  at  the  end  of  24  hours,  the  meat  is  destroyed 
at  the  cost  of  the  owner. 

The  meat  seized  or  deposited  with  the  inspectors  is  at  their  disposal, 
and  must  not  be  taken  away  or  destroyed  without  an  order  from  them. 

All  attempts  to  deceive  the  buyer  as  to  the  quality  of  the  commodities, 
as,  for  instance,  by  the  blowing  up  of  meat,  are  punishable  by  a  fine. 

Condemned  Meat ;  Its  Characteristics. — The  legal  arrangements 

which  form  the  basis  for  the  inspection  .of  meat  in  Paris,  are  the  articles 
475,  477,  and  479  of  the  Penal  Code,  besides  the  law  of  the  27th  March, 
185 1,  in  virtue  of  which  the  sale  of  adulterated  or  deleterious  food  is  for- 
bidden. 

The  flesh  of  animals  suffering  from  fever  is  easily  recognised  in  the 
abattoirs,  where  the  beasts  are  examined  as  they  stand,  and  their  internal 
organs  after  slaughter.  But  serious  difficulties  occur  in  forming  judgment 
as  to  foreign  meat     The  points  relied  upon  by  the  veterinary  inspectors 
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of  Paris,  whose  scientific  education  is  perfect,  rest  on  observations  carefuDy 
pursued  during  long  years. 

These  points  are  the  following  : 

1.  The  meat  is  red,  more  or  less  dark,  and  of  a  dull  tint ; 

2.  The  adductor  muscle  of  the  thigh  has  a  grey,  earthy  or  ochreish 
tint ; 

3.  The  serous  membranes  of  the  abdomen  and  chest  are  furrowed  with 
branchings  of  a  leaden  grey  or  livid  colour  produced  by  hypostasis  ; 

4.  The  suet  and  fat  exhibit  more  or  less  vascular  injection,  giving  them 
the  appearance  of  being  streaked  with  wine.  At  other  times  the  fat  has  a 
peculiar  colouring,  like  wax  which  has  taken  a  smoky  tint.  This  is  noticed 
chiefly  in  the  depressions  between  the  lumps  of  fat. 

5.  A  purplish  discolouration  of  the  loins.  This  sign  is  seldom  want- 
ing; 

6.  A  brownish  or  blackish  discolouration  of  the  soft  parts  of  the  vertebrae 

when  dissected. 

7.  The  veins  contain  more  or  less  blood  \ 

8.  The  muscular  tissue  is  less  Arm. 

When  one  or  other  of  the  following  indications  is  observed,  the  blood 
must  be  examined  through  a  microscope. 

If  there  is  only  a  slight  rosy  vascular  injection  in  the  tissues  beneath  the 
skin,  if  the  fat  is  white  inside,  the  flesh  firm,  of  good  appearance,  without 
infiltration,  or  abnormal  odour,  the  meat  is  passed. 

Any  unpleasant  odour  shows  that  the  meat  is  not  in  a  normal  condition. 
Such  odour  will  be  most  perceptible  at  the  incision  of  the  muscles,  par- 
ticularly the  adductors  of  the  thigh  and  of  the  leg,  and  the  great  muscle 
under  the  shoulder-blade. 

Sometimes,  when  a  muscle  of  a  dull  brown  or  grey  colour  is  cut,  the 
section  takes  a  pale-red  colour  on  exposure  to  the  air,  which  remains 
even  after  cooking  the  meat. 

When  this  change  of  colour  occurs,  the  section  is  covered  with  a 
glutinous  serum.  Bloody  infiltrations  of  serum  are  also  often  noticed  in 
the  cellular  tissue  between  the  muscles. 

Another  most  important  anjd  common  sign  is  that  in  the  change  of 
colour  many  tints  are  assumed,  so  that  the  meat  seems  mottled.  The 
dominant  colours  are  pale  rose,  dark  red,  and  grey.  This  last  is  seen 
chiefly  at  the  edge  of  the  muscles.  It  is  in  cutting  the  sartorius  and 
pectoral  muscles  that  these  changes  of  colour  are  most  noticeable. 

The  bundles  of  muscles  near  the  bones  have  a  pale-rose  tint,  while  the 
others  are  dark-rose. 

The  presence  of  exudations  in  the  lymphatic  glands  is  also  an  important 
indication. 

As  to  tuberculosis,  the  rule  is  that  if  the  lymphatic  glands  are  affected, 
if  dropsy  is  present,  seizure  is  imperative.  It  is  so  also  if  the  tuberculosis 
has  caused  emaciation.  Otherwise  the  parts  invaded  by  tubercle  only  are 
condemned. 
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Considering  the  difficulty  in  ascertaining  the  presence  of  tuberculosis 
merely  by  examination  of  the  meat,  it  is  ordered  that  the  pieces  of  meat 
examined  should  be,  at  least,  of  the  size  of  one  quarter,  and  that  the  lungs 
should  be  comprised  in  one  of  these  pieces. 

There  is  no  examination  for  the  discovery  of  trichinosis  in  Paris.  At 
the  time  when  scientific  interest  was  much  excited  on  this  subject,  the 
inspectors  made  microscopic  investigations,  but  as  not  one  case  of  trichi- 
nosis was  found  after  3,000  beasts  had  been  examined,  the  researches  have 
been  abandoned.  There  is  no  reason  to  fear  that  disease  in  France, 
England  or  Belgium,  as  the  people  do  not  eat  raw  pork. 

Central  Halls. — In  Paris  as  in  London  the  wholesale  traffic  in  pro- 
visions needing  careful  supervision,  is  centred  in  one  place,  the  Central 
Halls. 

At  present,  the  market  covers  a  space  of  40,390  square  metres,  but  it 
will  be  shortly  enlarged. 

There  are  ten  pavilions  connected  by  covered  passages.  They  are 
arranged  in  two  sections,  one  of  four,  the  other  of  six,  separated  by  the 
wide  Baltard  Street.  The  pavilions  and  sections  form  a  perfect  square. 
Each  pavilion  is  divided  into  a  number  of  shops.  Underground  are  store- 
houses and  cellars. 

The  sections  composed  of  four  pavilions  are  at  the  left  of  Baltard  Street. 
They  are  devoted  to  the  sale  of  meat  and  offal,  game,  poultry,  fruit  and 
vegetables. 

The  larger  section  of  six  pavilions,  is  set  apart  for  tubers,  legumes,  fish 
and  shell-fish,  butter  and  cheese. 

The  exchange  is  near  the  market.  The  wholesale  traffic  is  conducted 
by  brokers  or  auctioneers.  It  commences  in  winter  at  6  a.m,  in  summer 
at  5  a.m.  and  ends  at  9  a.m.     A  bell  then  announces  the  retail  sale. 

The  inspection  of  meat  at  the  market  is  made  in  the  following  manner  : 

Each  piece  of  meat  is  marked  with  a  number,  hung  on  a  hook,  and 
then  examined  by  the  inspectors.  The  good  pieces  are  marked  with  a  V 
(^i  vendre\  the  doubtful  are  taken  to  a  special  room,  there  to  receive  a 
careful  examination.  After  exact  anatomical  and  microscopical  investiga- 
tion, the  inoffensive  portions  are  returned,  but  all  the  damaged  or  diseased 
parts  are  condemned.  The  condemned  meat  is  used  for  the  food  of  the 
wild  beasts  in  the  Zoological  Gardens,  or  else  it  is  destroyed  as  before 
mentioned. 

After  the  Central  Market,  the  market  of  St.  Germain,  near  the  Church 
of  Saint-Sulpice,  is  the  largest  place  for  the  sale  of  general  provisions. 
The  market  of  Porte  Saint  Martin  is  principally  for  the  sale  of  poultry. 
The  private  shops  in  each  quarter  are  organised  in  the  same  way  as  those 
in  London  and  Brussels  previously  described. 

The  display  of  merchandise  is  nowhere  better  understood  than  in  Paris. 
Even  the  meat  is  garnished  with  flowers  and  foliage. 

The  Sale  of  Milk. — A  considerable  part  of  the  milk  consumed  in  Paris 
comes  from  cowhouses  within    the  city.     They  belong  to  the  category  of 
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classified  establishments,  for  which  special  authorization  is  required,  and 
are  placed  under  the  control  of  inspectors,  whose  business  it  is  to  see  that 
the  regulations  given  at  the  time  the  licence  was  granted  are  observed 
These  relate  to  the  number  of  cows,  ventilation,  cleanliness,  etc.  The 
retail  sale  of  milk  is  chiefly  carried  on  in  dairies  which  receive  the  milk 
either  from  cowhouses  situated  in  the  city,  from  wholesale  merchants,  or 
from  great  companies  which  bring  the  milk  by  railway. 

Large  dairies  are  included  in  the  second  class  of  offensive  or  dangerous 
trades. 

They  are  subject  to  the  following  regulations : — 

The  dairies  must  be  well  ventilated. 

The  floors  must  be  paved  or  cemented,  so  as  to  be  impervious  to  wet, 
and  must  be  supplied  with  a  subterranean  drain  for  carrying  off  refuse- 
water  to  the  sewer. 

The  walls  must  be  faced  with  marble  or  tiles,  or  cemented. 

All  wainscoting  must  be  painted  in  oil. 

The  dairies  must  have  an  abundant  supply  of  water,  and  the  floors  and 
walls  must  be  frequently  washed. 

Pigs  must  not  be  kept. 

The  examination  of  milk  is  entrusted  to  inspectors,  who  are  attached  to 
the  Municipal  Laboratory.  They  do  not  make  analyses,  but  select  samples 
which  they  send  to  the  Laboratory.      • 

The  following  instructions  are  given  to  the  inspectors  by  the  Prefect  of 
Police.  • 

The  samples  of  milk  should  be  taken  early  in  the  morning,  as  the  prin- 
cipal sale  is  over  at  g  a.m. 

They  must  be  taken  from  cowhouses,  dairies,  wholesale  and  retail 
dealers.  The  retailers  of  suspected  milk  must  submit  to  special  surveil- 
lance. 

If  the  inspector  should  arrive  just  as  the  wholesale  dealer  brings  the 
milk  to  the  retailer,  he  must  take  a  sample  from  each. 

The  inspector  must  notice  the  taste  and  odour  of  the  milk,  and  must 
take  a  sample  from  vessels  which  seem  to  him  suspicious. 

The  milk  must  be  stirred  from  top  to  bottom  with  a  large  spoon  in  such 
a  way  that  all  the  parts  are  mixed.  The  sample  must  then  be  taken  from 
the  middle  of  the  vessel. 

Samples  must  be  taken  from  the  untouched  vessels  as  well  as  those 
from  which  part  has  been  sold  already. 

It  is  better  to  take  a  sample  from  every  vessel. 

If  the  retailer  affirms  that  the  milk  is  exactly  as  he  received  it  from  the 
wholesale  dealer,  the  inspector  must  return  the  next  day  at  the  moment 
when  the  milk  arrives,  and  the  dealer  must  give  him  samples  from  the 
vessels  before  they  have  been  opened.  The  inspector  must  then  make  a 
note  of  the.  manner  in  which  they  were  closed  and  marked,  and  obtain  any 
information  that  might  be  useful  in  case  of  a  judicial  inquiry. 

If  the  retailer  should  confess  on  the  spot  that  his  milk  is  adulterated, 
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no  sample  need  be  taken,  but  an  official  report  must  be  drawn  up,  of  which 
he  certifies  the  correctness.  This  official  report  is  afterwards  sent  to  the 
proper  authority. 

In  cases  where  the  confession  of  the  vendor  seems  inadequate,  a  sample 
may  be  taken,  which  will  serve  to  verify  his  statement 

All  samples  must  be  sent  to  the  Laboratory  on  the  same  day,  before 
noon. 


CHAPTER  IIL 
Paris   (continued). 

Sanitary  Arrangementb  respecting  the  Soil, — Paving  and  Cleaning  Streets.— RemoTal 
of  Household  Refuse. — Sewers. — Collecting  Sewers. — (System  for  the  Left  liank.— 
System  for  the  North. — System  for  the  Right  Bank.) — Form  and  Design  of  Seweis. 
— Sewers  from  the  Sanitary  Point  of  View. — Fall  and  Cleansing  of  Sewers.— 
Drainage  of  Houses. — .Private  Brandies  of  Sewers. — Arrangements  relating  to  Waste 
Pipes  from  Houses. — Privies. — Water-closets.— Removal  of  Night-soil  (Berlicr's 
System). — Cesspools. — Utilization  of  Night-soil. — Fields  for  Irrigation  at  Geonevil- 
liers  and  Ach^es. — Stables  and  Cowhouses. — Abattoirs. — Cattle  Marketat  Ia  Villettc 
— Precautions  against  Contagious  Diseases. — -Vaccination. — Isolation  and  Care  of  the 
Sick. — Ambulance  Stations.  — Hospitals. — Disinfection. — Mortuaries.  — Cemeteries. 
— Habitations  of  Working  People. — Hygiene  of  Factories. — Hygiene  of  Schools. 
— Mongers  School. 

Sanitary  Arrangrements  respecting^   the   Soil.     PaTin?  and 

cleansing^  of  Streets. — Paris  took  the  lead  of  all  other  cities  in  laying 
down  pavements.  According  to  the  historian  Rigard,  the  work  was  begun 
in  1185,  by  order  of  Philip  Augustus.  At  first  the  paving  was  only  com- 
posed of  large  blocks  of  stone,  about  a  mbtre  square,  placed  side  by  side. 
It  went  on  so  slowly,  that  in  the  time  of  Louis  XIII.  half  the  streets  in 
Paris  were  still  unpaved.  Paving  did  not  become  general  till  after  the  begin- 
ning of  this  century,  and  a  more  rational  system  has  been  adopted.  The 
old  system  made  use  of  paving  stones,  which  still  remain  in  most  of  the 
old  quarters  of  Paris  and  in  some  of  the  new.  The  noise  caused  by  the 
rolling  of  carriages  on  the  pavement  led  to  the  macadamizing  of  the 
most  frequented  streets.  But  the  refuse,  the  dust,  the  cost  of  maintenance, 
above  all,  the  quantity  of  sand  entering  the  sewers,  made  it  necessar)'  to 
adopt  asphalte  on  a  bed  of  concrete,  and  lately  wooden  pavements  as  in 
London  (see  p.  117). 

This  method  of  paving  seems  likely  to  supersede  all  the  others.  The 
interstices  of  the  wooden  pavement  are  filled  up  with  cement  As  the 
refuse  of  the  streets  of  Paris  falls  directly  into  the  sewers,  they  require 
cleaning  out  oftener  than  in  other  cities.  This  necessitates  sewers  of  large 
diameter  and  a  considerable  consumption  of  water.  A  great  deal  of  labour 
is  required  to  keep  them  clean  (see  below). 

The  entrances  into  the  sewers  are  placed  at  the  side  of  the  footway  not 
far  from  each  other.  The  openings  for  flushing  are  placed  near  them.  For 
watering  the  large  streets  and  squares  long  flexible  pipes  on  wheels  are 

employed. 
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"When  this  method  is  not  applicable,  water-carts  are  employed  (Fig.  92). 


Fig.  91.— Sweeping  Machine. 

The  watering  of  narrow  streets  is  effected  by  turning  on  the  water,  and 
then  plugging  up  the  opening  into  the  sewer,  and  after  sweeping  allowing  the 
dirt  to  escape  into  the  sewer.     The  streets  are  washed  at  least  once  a  day. 

The  sweeping  of  the  streets  is  done  in  the  morning,  by  hand-brooms, 
iron  rakes,  or  india-rubber  brushes.  Also  by  means  of  sweeping 
machines  (Fig.  91)  resembling  the  horse-brushes  used  in  London  (see 
p.  117).  The  one  represented  here  was  invented  by  the  engineer,  L^on 
Blot.      The  same  model  is  in  use  at  Brussels. 


Fig.  92. —Watering  Cart. 

In  streets  where  the  network  of  sewers  is  not  complete,  the  night-soil  is 
taken  away  in  carts. 

Fig.  92  shows  a  watering-cask  by  the  engineer  Blot.  It  is  provided 
with  a  winch  or  crank  placed  near  the  driver,  who  can  thus  let  the  water 
on  or  stop  it  as  he  pleases. 


Fig.  93. — Iron  Dung-cart  for  Refuse.  * 

Fig.  93  represents  an  iron  dung-cart,  Blot's  system,  for  the  reception  of 
refuse  from  the  streets,  and  for  night-soil.  It  is  also  employed  in  Great 
Britain  and  Belgium. 

Bemoval  of  Household  Refuse. — The  method  used  in  Paris  for 
carrying  away  this  refuse,  is  the  same  as  in  Edinburgh  and  Brussels.  The 
refuse  is  collected  in  boxes,  and  deposited  on  the  pavements  in  front  of 
the  houses  early  in  the  morning.     The  carts  pass  and  empty  the  boxes. 

Before  the  end  of  1884,  all  this  refuse  was  put  into  the  street  in  the  even- 

^  This  cart  is  particularly  suitable  for  the  transport  of  the  semi-liquid  remains  of 
the  intestines  of  slaughtered  beasts.  It  is  generally  in  use  in  slaughter-houses,  as  we 
have  seen  when  those  in  £dinburgh  were  described  (p.  214). 
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ing.  The  rag-pickers  came  and  there  collected  rags,  paper,  bones,  glass, 
etc.  The  refuse  became  scattered  about  the  streets,  thus  rendering  the 
collection  more  difficult.  This  custom  was  forbidden  by  a  prefectoral 
decree  of  the  7th  March,  1887. 

The  greater  part  of  the  refuse  is  taken  to  depots  outside  the  city,  where 
it  is  allowed  to  decay  for  iive  or  six  months.  At  the  end  of  this  time  it 
forms  a  valuable  manure,  which  however  is  difficult  to  employ  because  of 
its  enormous  quantity.  Part  is  taken  away  by  boats,  chiefly  to  Corbeil,  up 
the  river,  and  to  Pontoise,  down  the  river  from  Paris.  The  remainder  is 
removed  by  railroad.  These  heaps,  which  accumulate  every  year,  occasion 
much  expense  to  the  city.  Some  years  a  profit  is  realized,  but  on  the  aver- 
age the  loss  amounts  to  a  sum  of  two  millions  of  francs. 

Perhaps  the  easiest  and  cheapest  way  of  disposing  of  this  refuse  would 
be  to  burn  it,  as  is  done  in  London  (see  p.  117).  At  present  it  is  the 
business  of  contractors  to  remove  it.  The  contracts  are  granted  every 
third  year. 

Sewers. — The  construction  of  sewers  in  Paris  dates  from  1663,  but  the 
oldest  of  those  still  in  use  are  not  earlier  than  the  beginning  of  this  cen- 
tury. 

Before  the  great  epidemic  of  cholera  in  1832,  the  total  length  of  the 
sewers  was  not  more  than  35  kilometres. 

The  terrible  ravages  of  that  epidemic  showed  how  urgent  was  the  need 
for  energetic  sanitary  measures.  A  much  greater  extension  was  at  once 
given  to  the  sewers.  Between  1833  and  1839,  not  less  than  8  kilometres 
were  constructed  every  year.  From  that  date  until  1856  the  extension 
averaged  3  to  4  kilometres  annually,  so  that  by  the  end  of  that  time  the 
total  length  was  140  kilometres. 

The  year  1856  is  an  epoch  in  the  sanitary  progress  of  Paris,  as  it  was  in 
that  year  that  the  energetic  Prefect  of  the  Seine,  Haussmann,  b^n  the 
realization  of  those  grand  ideas  which  he  had  conceived  for  the  adorn- 
ment and  health  of  the  capital.  He  had  an  able  assistant  in  the  person  of 
the  Director  of  Works,  Belgrand,  who  prepared  the  plans  of  the  aqueducts 
and  sewers,  and  executed  the  works. 

Between  i860  and  1869,  on  the  average  35  kilometres  of  sewers  were 
constructed  every  year.  These  works  are  still  being  carried  out  after 
Belgrand's  plans,  according  to  the  needs  of  the  city  and  the  resources 
available. 

Most  of  the  sewers  before  1856  discharged  into  the  Seine  by  the  shortest 
route.  Belgrand  undertook  not  only  to  prevent  the  new  sewers  from  dis- 
charging into  the  river,  but  abolished  those  that  already  did  so.  For  this 
pur|>ose  the  new  system  was  organized  to  convey  the  waste  waters  from  the 
small  sewers  into  collecting  sewers  and  thence  beyond  the  walls. 

The  Main  Seu'ers, — In  accordance  with  the  nature  of  the  ground,  the 
city  is  divided  into  three  districts  for  drainage:  the  system  of  the  left  bank, 
the  system  of  the  north,  and  the  central  system  of  the  right  bank. 

I.  System  of  the  Left  Bank.—The  left  bank  of  the  Seine  is  a  tolerably  flat 
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plain  near  the  side  of  the  river  intersected  by  heights  at  the  southern  end. 
One  of  those  near  the  city  is  only  separated  from  the  river  by  a  strip  of  flat 
ground.  The  left  bank  is  divided  by  a  deep  valley  which  forms  the  bed  of  La 
Bifcvre,  a  small  stream  which  fell  into  the  Seine  near  the  Jardin  des  Plantea. 
For  ages  La  Bi^vre  has  received  all  the  refuse  from  the  country  through 


.  Collecting  sewer  of  the  left  bank.  a.  Biivre.  3.  Colleciing  sewer  for  the  quays 
on  the  left  bank.  4.  Crenelle  collecting  sewer.  5.  Bosquet  collecting  sewer. 
6.  Morceau  collecting  sewer.  7.  Billy  collecting  sewer.  8.  Montaigne  col- 
leciing sewer.  9.  Pereire  collecting  sewer.  10.  Collecting  sewer  of  the  north. 
II.  Collecting  sewer  d'Asniires.  12.  Collecting  sewer  for  the  qoaya  on  tlie  riglii 
lank.  13.  Collecting  sewer  des  Coteaux.  14.  Collecting  sewer  des  Pelils- 
Champi.         15.  Collecting  sewer  de  Rivoli.         16,  Sebnstopol  collecting  sewer. 
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which  it  passes.  It  has  therefore  become  a  sewer.  At  present  it  forms  the 
point  of  departure  for  the  sewer  of  the  left  bank  (2,  Fig.  94). 

La  Bifevre  rises  about  30  kilometres  from  Paris.  The  quantity  of  water 
which  it  brings  is  at  times  so  great  that  it  is  necessary  to  divert  the  over- 
flow into  the  Seine  near  the  bridge  of  Austerlitz.  After  receiving  La 
Bi^vre  the  sewer  follows  an  oblique  direction  towards  the  north-west, 
below  the  river,  reaching  the  bank  near  the  square  St.  Michel.  Thence  it 
proceeds  without  interruption  along  the  quay  as  far  as  the  bridge  of  Alma. 
There  the  overflow  water  crosses  the  Seine  in  a  syphon.  This  portion  is 
called  the  main  sewer  for  the  left  bank. 

One  of  its  branches,  the  sewer  from  the  quays  which  begins  at  the 
eastern  extremity  of  Paris,  near  the  bridge  of  Austerlitz,  runs  parallel  with 
the  Seine,  rejoining  the  main  sewer  near  the  place  Saint  Michel.  The 
Crenelle  collecting  sewer  (4)  follows  the  quays  to  the  west  from  the 
fortifications  to  the  bridge  of  Alma,  where  it  rejoins  the  chief  collecting 
sewer  (i). 

The  Bosquet  sewer  (3)  starts  from  Montrouge,  runs  obliquely  toward 
the  north-west,  along  the  avenue  Bosquet,  and  enters  the  main  sewer  near 
the  bridge  of  Alma. 

The  various  sewers  of  the  left  bank  having  entered  the  main  sewer  near 
the  bridge  of  Alma,  the  latter  crosses  the  Seine  by  means  of  a  syphon,  and 
proceeds  towards  the  north-west  under  the  name  of  the  Marceau  sewers  (6). 
At  Clichy-Levallois,  outside  Paris,  it  joins  the  main  sewer  for  the  right 
bank,  the  Asniferes  sewer  (11),  which  flows  into  the  Seine  below  the  bridge 
of  Asni^res. 

The  Marceau  sewer  receives  the  following  secondary  branches:  the 
sewer  for  the  quay  Billy  (7),  which  receives  the  refuse  of  Autueil  and  part 
of  Passy ;  the  Montaigne  sewer,  which  carries  off  the  overflow  of  the 
faubourg  St.  Honore,  etc.,  these  secondary  sewers  entering  the  Marceau 
sewers  close  to  the  fortifications  at  Batignolles. 

2.  The  System  of  the  North. — The  right  bank  of  the  Seine,  which  extends 
along  a  vast  plain,  is  branched  by  heights  exceeding  the  level  of  the  plain 
by  about  25  metres;  the  heights  of  Montmartre  and  Mdnilmontant  are  a 
little  more  elevated  then  the  others.  All  the  ground  included  between 
these  two  heights  having  more  than  25  metres  elevation  pours  its  overflow 
into  the  sewer  of  the  north  (10).  This  is  composed  of  two  arms,  of  which 
the  larger  receives  the  refuse  of  M^nilmontant  and  the  smaller  that  of 
Montmartre.  They  unite  near  the  gate  of  La  Chapelle,  and  form  a  single 
sewer,  which  proceeds  nearly  in  a  right  line  to  the  north  as  far  as  Saint 
Denis,  where  it  flows  into  the  Seine  below  the  bridge. 

3.  Central  System  of  the  Right  Bank, — The  greater  part  of  the  ground  on 
the  right  bank  is  drained  by  the  main  sewer  of  Asni^res,  which  is  joined  hy 
the  Marceau  sewer  near  the  Seine.  The  Asni^res  sewer  begins  at  the 
Place  de  la  Concorde,  proceeds  in  a  straight  line  towards  the  north-west, 
and  leaves  the  city  near  the  gate  of  Asnibres. 

This  sewer  has  three  great  affluents.     One,  the  sewer  for  the  quay  on 
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the  right  bank  (12),  along  the  river  from  east  to  west,  receives  the  water 
which  formerly  flowed  into  the  Seine.  The  longest  of  the  affluents  is  the 
sewer  for  the  slopes  (13),  which  begins  at  the  fortifications  in  the  east, 
crosses  all  the  city,  following  a  slightly  curved  course,  and  enters  the  main 
sewer  in  the  boulevard  Malesherbes. 

The  sewer  Petit  Champs  (14),  and  the  sewer  Rivoli  (15),  run  between 
the  two  aflluents  above  mentioned  in  the  same  direction  from  east  to  west. 

The  sewer  Sebastopol  (16)  follows  the  boulevard  of  the  same  name  from 
north  to  south,  passes  under  the  sewer  Rivoli,  and  terminates  in  the  sewer 
for  the  quays. 

Notwithstanding  these  immense  wotks,  some  parts  of  the  city  still  empty 
their  sewage  directly  into  the  river ;  but  many  projects  exist  for  discharging 
it  into'  the  great  sewers. 

The  water  in  all  the  sewers  falls  by  gravitation,  though  the  fall  is  exceed- 
ingly slight  in  some  places.  At  Bercy  only  a  part  of  the  waste  waters  are 
pumped  into  the  sewers  for  the  quays. 

Form  and  Desig^n  of  Sewers. — The  sewers  of  Paris  are  not  mere 
drainage-pipes ;  they  form,  in  fact,  subterranean  galleries  in  which  workmen 
may  move  about  freely. 

The  largest  are  4*40  metres  high  and  5*60  metres  wide,  the  smallest  0*90 
metres  or  i'3o  metres  in  height.  Their  general  construction  is  similar  to 
those  of  Brussels.  In  the  larger  sewers  the  water  runs  in  the  middle,  and 
there  are  footways  on  each  side.  In  the  smaller,  of  an  oval  form,  there 
are  no  footways,  as  they  are  on  one  side  only. 

The  sewers  follow  the  middle  of  the  street.  There  are  no  openings  in 
the  road  itself,  but  in  the  footways,  from  which  the  sewers  all  extend  by 
means  of  small  lateral  galleries. 

Large  dimensions  have  been  given  to  these  sewers  because  they  are  not 
merely  used  for  the  carrying  away  of  sewage-water,  but  they  afford  room 
for  drinking-water  pipes,  telegraphic  and  telephonic  wires,  pneumatic  tubes 
intended  for  the  despatch  of  messages,  and  for  the  distribution  of  force 
to  pneumatic  clocks  in  dwellings,  etc.  Gas-pipes  are  not  placed  in  the 
sewers  because  of  the  danger  of  explosion. 

It  cannot  be  denied  that  this  arrangement  has  great  advantages.  Thus, 
the  water-pipes  can  be  easily  examined,  and  any  defect  repaired.  The 
ground  on  which  Paris  is  built  is  in  great  part  undermined  by  catacombs, 
ancient  quarries  which  supplied  the  stone  for  the  old  buildings  of  the  city. 
If  the  water-pipes  were  laid  in  such  ground,  any  leaks  might  occasion 
serious  accidents. 

With  these  sewers  there  is  no  need  to  take  up  the  pavement  when  pipes 
need  repair,  etc. ;  there  are  no  telegraphic  posts,  with  aerial  wires,  the  con- 
tinual humming  of  which  is  so  unpleasant.  Moreover,  the  sewers  of  Paris 
are  of  more  varied  service  in  the  removal  of  refuse  than  those  of  other 
countries.  They  carry  off  all  the  refuse  of  the  streets  as  well  as  the  waste 
waters  from  houses  and  factories,  etc. 

By  this  arrangement  the  streets  of  Paris  can  always  be  kept  perfectly 
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clean,  and  the  watering  and  sweeping  occasitw  scarcely  any  inconvenience, 
as  everything  immediatdy  disappears  into  the  sewers  through  the  numerous 
openings  placed  in  the  footways. 

The  passage  from  the  footway  to  the  sewer  is  so  constructed,  and  has 
so  great  a  fall,  that  no  stoppage  is  possible ;  and  thus  the  cleansing  is 
accomplished  without  difficulty  (Fig.  95},  The  sewers  are  also  ventilated 
by  means  of  these  openings. 

It  is  evident  that  this  system  greatly  increases  the  difficulty  of  maintain- 
ing cleanliness  in  the  sewers  themselves.  But  the  Parisian  troubles  himself 
very  little  about  this,  not  comprehending  how  any  one  could  hesitate 
between  dirty  sewers  and  untidy  streets  if  the  alternative  were  placed  before 
him. 

Sewers  from  a  Sanitary  Standpoint— From  the  sanitary  point  rf 

view,  the  following  question  is  more  important  than  any  other :  What  is 
the  system  most  likely  perfectly  to  secure  a  city  against  the  pernicious 
effects  of  sewage,  the  ordinary  system  by  which  the  refuse  of  the  public 
roads  does  not  enter  the  sewers,  or  the  Parisian  system,  in  which  e\-eTy- 
thing  enters  them  ? 


Fio.  95.— OPtNiSG  INTO  Sewer. 

The  answer  depends  on  the  following  circumstances : — 
r.  The  nature  of  the  substances  removed  from  the  streets  in  scavengii^. 
a.  The  possibility  of  keeping  the  covered  sewers  free  from  deposits,  and 
of  avoiding  putrefaction  and  the  evolution  of  gases. 

3.  The  difficulty  experienced  in  rendering  innocuous  the  solid  substances 
carried  into  the  sewers. 

4.  The  greater  or  less  risk  incurred  by  the  workmen  employed  in  the 
sewers. 

The  rubbish  of  the  streets  is  chiefly  composed  of  sand  from  the 
macadamized  roads  or  that  spread  on  the  ground,  droppings  of  horses,  and 
other  manure  in  less  quantity.  These  do  not  seem  to  be  of  a  nature  to 
endanger  the  public  health  if  care  be  taken  to  remove  them  in  cart%  as  is 
commonly  done. 

When  taken  to  a  suitable  place,  the  sand  mixed  with  droppings  and 
other  rubbish  need  not  become  a  nuisance.     Besides,  nothing  is  easier 
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than  to  render  it  innocuous  by  submitting  it  to  the  action  of  fire  ;  after 
which  it  may  even  be  used  for  various  purposes. 

Per  contra,  sand  is  a  source  of  danger  when  introduced  into  the  sewers. 
It  presents  in  fact  a  serious  obstacle  to  the  free  flow  of  the  water  and  causes 
deposits,  which,  according  to  the  experiments  made  in  Paris,  cannot  be 
altogether  avoided,  however  great  the  care  taken  to  keep  the  sewers  clean. 

The  grains  of  sand  become  mixed  with  organic  matter,  forming  an  offen- 
sive and  greasy  mass. 

It  is  clear  that  if  it  is  required  to  remove  from  the  sewers  such  infected 
material,  depositing  it  in  any  place  is  a  much  more  serious  matter  from  a 
sanitary  standpoint  than  the  deposit  of  rubbish  which  has  not  been  in  the 
sewers. 

Concerning  the  fourth  point,  the  following  tables,  given  by  Humblot,  are 
the  only  ones  known  : — 

Table  of  Amount  of  Sickness. 


Years. 

Number  of 
Workmen. 

Small-pox 
total. 

Small-pox 

per  1,000 

Workmen. 

Typhoid 
fever 
total 

Typhoid 

fever 

per  1,000 

workmen. 

Cholera 
total. 

Cholera 
per  x.ooo 

Workmen. 

1882 
1883 
1884 
1885 

850 
850 

8so 

850 

2 
I 

2-35 
ri8 

7 
12 

7 

2 

8*24 

I4'II 

824 

2*35 

3 

3  53 

Table  of  Deaths. 
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1882 
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1881 
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1884 
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1885 

850 
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8 

5 

5 
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E 
5 
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9-41 

5-88 
1-88 
8-24 


6-25  i  7*35 


Tvphoid- 
fever. 

Deaths  from 

typhoid 

fever 

per  z,ooo. 

2 
I 
I 

2*35 
ri8 

118 

I 

1-5 

•3 

s 


6 


I 


H 


025 


118 


0*29 


6 

Various 
diseases, 

Deaths  fro 
various 
diseases 
per  1,000 

Total 
deaths. 

2 

2*35 

10 

7 
8 

I 

1*18 

7 

8-24 

IS 

2-50 

2*94 

10 

cS  8 


1 1 77 
8*24 
941 

17-65 

1 1 77 


It  will  be  seen  that  positive  conclusions  cannot  be  drawn  from  the  above 
tables.  The  duration  of  the  observations  is  too  short ;  the  other  conditions 
of  life  of  the  workmen  are  ignored  ;  the  table  of  mortality  does  not  state 
whether  the  pulmonary  affections  were  acute  or  chronic,  and  if  the  latter, 
what  was  the  constitution  of  the  deceased.  There  is  no  indication  of  the 
age  of  the  workmen  in  the  sewers,  the  number  of  hours  they  work,  the 
length  of  time  they  have  been  employed  in  this  kind  of  work.  Neither  is 
it  stated  whether  the  passages  are  well  ventilated,  or  the  reverse,  etc  All 
these  points  need  to  be  taken  into  consideration.  However,  the  figures  do 
show  a  mortality  from  typhoid  fever  twice  as  great  as  that  for  all  Paris,  so 
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that  we  are  justified  in  concluding  that  the  air  and  absence  of  light  in  the 
sewers  depress  the  normal  functions  of  the  human  organism ;  therefore 
working  hours  in  the  sewers  should  be  as  short  as  possible.  I'he  general 
conclusion  appears  to  be  that  the  Parisian  system  of  allowing  road-scrapings 
to  enter  the  sewers  is  objectionable  from  a  sanitary  standpoint 

Fall  and  Cleansing  of  Sewers.— In  order  to  prevent,  as  far  as 
possible,  any  deposit  in  the  sewers,  the  fall  should  be  increased  as  the  mass 
of  water  becomes  less  considerable. 

Apart  from  this,  the  fall  will  vary  with  the  slope  of  the  ground,  and  the 
quantity  of  solid  substances  discharged  by  the  sewers ;  but  it  must  never  be 
too  great  or  unequal. 

In  Paris  the  principal  sewers  have  usually  a  fall  of  from  0*26  to  030 
metres  to  the  kilometre.  In  the  secondary  ones  it  is  from  0*30  to  i  "50 
metres.  This  inclination  gives  a  swiftness  of  current  from  0*25  to  0*45 
metres  a  second  in  the  large  sewers,  and  from  0*30  to  0*90  metres  in  the 
others.  In  common  sewers  the  fall  varies  greatly  according  to  the  confor- 
mation of  the  ground  ;  it  is  from  i  to  7  metres  to  the  kilometre.  So  great 
a  variation  in  the  falls  has  a  tendency  to  encourage  deposits,  especially  as 
solid  substances  and  sand  from  the  streets  are  admitted.  The  cleansing 
then  becomes  as  laborious  as  costly.  850  men  are  employed  in  this  work 
in  Paris. 

In  the  principal  sewers  the  velocity  of  the  current  varies  from  0*25  to 
0.90  metres  a  second  ;  experience  has  shown  that  when  it  is  below  0*30 
metres  deposits  of  mud  are  formed,  and  deposits  of  sand  when  it  is  less 
than  a  mbtre. 

On  this  account  the  sewers  need  continual  cleansing  in  order  that  the 
sewage  may  flow  freely.  Boats  with  paddles  are  used  for  this  purpose  in 
the  great  sewers,  and  waggons  with  paddles  in  the  smaller  ones. 

In  the  former  the  paddle  is  placed  at  one  end,  and  is  lowered  by  means 
of  a  screw,  so  as  to  bar  the  passage  of  the  water.  The  waggons  run  on 
rails  placed  on  the  footways  on  each  side  of  the  sewer.  The  same  system 
is  employed  in  Brussels,  but  the  boats  and  waggons  in  Paris  are  larger, 
more  complicated,  and  more  strongly  made  than  those  represented  in  Fig. 
83.     The  smaller  waggons  in  Paris  are  called  waggonettes. 

The  quantity  of  sand  set  in  motion  by  the  draining  of  the  sewage  by 
means  of  a  paddle  boat  may  be  as  much  as  200  cubic  metres ;  for  a 
waggon  with  paddles  it  is  about  50  cubic  metres,  and  10  cubic  metres  for 
a  waggonette.  As  the  sand  is  being  removed,  the  boat  or  waggon  pro- 
ceeds, but  to  ensure  this  removal,  the  water  behind  the  paddle  should  be 
at  least  from  0*20  to  0*40  metres  high.  If  the  quantity  of  water  is  deficient 
or  the  deposit  excessive,  the  apparatus  does  not  effect  its  purpose.  It  has, 
therefore,  been  necessary  to  adopt  other  measures  for  removing  part  of  the 
sand  from  the  sewers.  For  this  purpose  depressions  are  made  in  the 
sewer,  in  which  the  sand  is  deposited. 

These  basins  are  in  pairs  along  the  bottom  of  the  sewer.  They  are  emptied 
alternately  by  closing  the  passage  of  sewage  over  the  one  in  question. 


Fir,.  96.— Basins  for  Deposit  of  Sand  in  Sewers. 

The  removal  of  this  offensive  sand  is  attended  w-ith  so  many  difficulties, 
that  it  has  been  necessary  to  build  the  reservoirs  near  the  Seine  or  the 
St.  Martin  Canal,  thus  facilitating  the  emptying  of  their  contents  on  to  the 
boats.  When  they  are  a  little  way  off  the  quays,  the  sand  is  first  put  in 
waggons,  and  pushed  on  rails  to  the  place  of  embarkation. 

There  are  passages  between  the  Billy  sewers  and  the  Seine,  and  between 
the  sewers  for  the  north  and  the  Sl  Martin  Canal,  in  which  the  waggons 
used  for  carr)'ing  away  the  sand  can  move.  These  sewers  have  no  reser- 
voirs. The  sand  is  collected  from  the  bottom  of  the  cuvette  when  the 
flow  of  refuse-water  is  small.  The  water  is  kept  back  for  some  hours, 
and  the  sand  loaded  on  the  waggons  in  question. 

The  quantity  of  sand  collected  by  the  reservoirs  alone  reaches  the 
enormous  figure  of  10,000  cubic  metres  every  year.  Some  idea  may  thus 
be  formed  of  the  quantity  of  sand  which  passes  into  the  sewers. 

Similar  basins  for  the  collecting  of  sand  have  been  constructed  in  the  left 
bank  of  the  Seine,  near  the  bridge  of  Alma,  in  order  to  prevent  sand  from 
entering  the  syphons,  by  which  the  sewage  is  carried  to  the  other  bank. 
The)-  render  great  service  in  diminishing  the  amount  of  sand  in  the  sewer 
Marceau.  Obstruction  in  the  syphon  is  prevented  in  a  very  ingenious 
manner  by  means  of  a  wooden  ball,  which  is  made  to  move  regularly  from 
one  side  to  the  other.  This  ball,  arrested  in  its  progress  by  the  sand, 
retains  the  water,  and  sets  up  a  current  so  rapid  between  itself  and  the 
bottom  of  the  syphon,  that  the  sand  is  carried  away  by  the  water  as  fast 
as  the  ball  advances  (Fig.  97)-' 

In  sewers  of  the  second  and  third  orders,  where  the  quantity  of  water  is 
less,  sluices  have  been  placed  in  certain  places,  by  which  the  water  is  held 
back  until  it  accumulates,  and  being  then  released,  the  sewer  is  effectually 
flushed. 

There  are  350  of  these.  Some  of  them  can  hold  back  100  cubic  mfctres 
of  water. 

This  plan  has  inconveniences,  for,  as  the  water  escapes,  mud  becomes 
attached  to  the  upper  side  of  the  sewers.     Automatic  flushing  cisterns  have 

'  The  works  at  Clichy,  near  Geanevilliers,  where  the  sewage  is  used  for  purposes  of 
irrigation,  possess  extremely  interesting  and  inslruclive  models  of  the  Paris  system  of 
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Fig.  97. — The  Alma  Syphon. 

therefore  been  added  for  cleansing  purposes,   which  are  fed  by  a  small 
stream  of  water. 


Fig.  98.— Mitrailleuse  \  Main. 

Portable  cleansers  are  used  for  removing  the  sand  from  sewers  where 
there  is  a  sufficient  flow  of  water  (it  must  not  be  less  than  60  litres  a 
second).  They  are  called  "  mitrailleuses  \  main  "  (Fig.  98).  When  the 
mass  of  water  is  less,  the  "  brouette  mitrailleuse  "  is  employed. 


Fig.  99. — Brouette  Mitrailleuse. 

These  machines  move  with  a  velocity  of  about  60  metres  an  hour. 

When  the  mass  of  water  in  the  sew^ers  is  not  sufficient  to  carry  away  the 
sand,  a  scraper  must  be  employed,  worked  by  the  hand.  If  the  distance 
is  not  too  great,  the  workmen  can  drag  the  sand  to  the  main  sewer  in  this 
way.  Otherwise  it  is  raised  in  buckets  to  the  street,  from  which  it  is 
removed  in  carts  (Fig.  93)  to  the  places  of  embarkation  on  the  Seine 
and  the  St.  Martin  Canal.  Sheet-iron  gullies  are  placed  at  the  openings 
of  sewers  in  the  most  frequented  streets,  which  are  paved  or  macadamized, 
to  intercept  sand  and  gravel.  These  are  after^-ards  emptied,  and  their 
contents  removed  in  carts. 

The  principal  sewers  are  cleared  from  all  solid  refuse  in  ordinary  cir- 
cumstances by  means  of  paddle-boats  and  waggons.  In  smaller  sewers 
different  methods  must  be  employed  for  removing  the  deposits.    Engineers 
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put  the  solid  refuse  of  the  sewers  into  three  classes  :  (1)  Mud  composed  of 
all  sorts  of  small  particles.  (2)  Refuse  litter,  consisting  of  bits  of  straw 
and  vegetable  substances,  {3)  Sand  formed  from  mineral  detritus  having 
a  density  double  that  of  water.  The  methods  employed  for  the  removal 
of  the  sand  have  been  described, 

■\Vhen  the  mud  is  unmixed,  it  may  be  easily  removed  by  flushing  with 
water,  or  by  a  shovel,  if  water  is  not  obtainable.  If  the  mud  is  mixed 
with  litter  or  sand,  it  is  agitated  in  order  to  effect  a  separation. 

From  some  sewers,  however,  the  mud  cannot  be  got  rid  of  without 
difficulty.  This  happens  in  sewers  which  have  too  small  a  fall,  and  are 
connected  af  an  improper  level  with  larger  sewers,  thus  causing  a  retarded 
flow  in  the  affluents.  Flushing  with  water  and  the  use  of  the  scraper  have 
no  effect.  The  mud  must  then  be  cleared  away,  after  the  water  between 
two  sluice-gates  has  been  allowed  to  escape.  The  radical  remedy  for  this 
■condition  is  to  construct  the  sewers  with  proper  inclinations.  The  mud 
and  sand  are  always  more  or  less  mixed  with  litter,  which  easily  forms 
water-tight  dams,  requiring  strong  jets  of  water  for  their  removal. 

Sewers  near  the  markets  are  provided  with  baskets  for  refuse,  made  of 
sheet-iron  pierced  with  holes,  placed  under  the  openings  into  the  sewers. 
The  refuse  is  received  into  these,  and  remains  there  while  the  sand,  mud, 
and  water  escape.  These  baskets,  containing  from  210  to  240  litres,  are 
drawn  up  by  means  of  a  crane,  and  emptied  into  carts,  which  carry  away 
their  contents. 

It  will  be  easily  understood  that  the  friction  of  such  enormous  masses 
of  sand  necessitates  frequent  repairs  of  the  sewers.  In  some  cases  the 
deposits  cause  complete   obstructions,   the   sewage   overflowing   into  the 


Q   OF  THE   HaNCTIN   SEWBR. 


The  valve,  of  which  the  inude  edge  ii  immeised  i 
When  raised,  il  can  be  kept  in  position  by  meanE 
(be  iron  plate  above. 
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streets.  The  same  thing  occurs  occasionally  during  storms  of  rain.  It 
is  intended  to  remedy  this  by  constructing  several  new  sewers,  the  out- 
line of  which  is  indicated  in  dotted  lines  on  Fig.  94, 

The  deix)sits  in  the  sewers  are  not  removed  so  frequently  as  is  desirable, 
the  result  being  that  they  become  decomposed,  and  give  off  fetid  gases, 
the  presence  of  which  is  betrayed  at  the  street  grids. 

For  some  time  it  was  believed  that  this  inconvenience  might  be  obiiated 
by  closing  the  openings  in  the  footway  by  means  of  movable  vabes. 


Fio.  lor. — Opening  ok  Sewer  (Rogier-Motmes). 
T.  Footway.         R.  Channel.         B.  Entrance  to  the  sewer.         H.   Roadn-ay.       C 
Tank  receiving  water  from  the  road.  \".  Movable  valve  opening  when  ihe 

lank  C  i;  full. 

Figs.  100  and  loi  show  gullies  constructed,  one  by  the  firm  of  Hanctin, 
the  other  by  the  firm  of  Rogier  &  Mothes.  These  apparatus,  in  the 
absence  of  other  ventilating  openings  to  the  sewer,  produced  an  effect 
which  was  contrary  to  what  was  expected  of  them.  The  sewers  being 
unventilated,  foul  sewer-gases  accumulated  to  such  a  degree  as  to  enter  the 
houses  ;  work  in  the  sewers  became  extremely  dangerous,  and  when  the 
mouths  of  the  sewers  were  opened,  the  bad  odour  was  almost  insupport- 
able. 

The  experiments  made  in  Paris  fully  demonstrate  that  if  seweis  are  to 
be  prevented  from  diffusing  bad  smells,  they  must  be  kept  free. from 
deposits,  carefully  ventilated,  and  cleansed. 

It  has  been  proposed  to  close  the  openings  in  the  streets,  and  employ 
ventilating  shafts  for  the  removal  of  sewer-gases.  But  it  is  well-known 
that  such  appliances  only  act  on  a  small  length  of  sewer,  besides  being 
complicated  and  difficult  to  manage. 

Ventilation  is  most  effectually  secured  by  making  numerous  openings 
of  sufficient  size.  If  then  it  is  desired  to  place  traps  in  the  openings  to 
the  sewers  from  the  pavement,  the  openings  for  ventilation  must  be  placed 
in  the  road  over  the  sewers. 
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In  England  it  has  been  iiroposed  to  ventilate  the  sewers  by  means  of 
shafts  opening  above  ai  the  gas-burners  of  the  public  lamps  in  the  streets. 
This  has  not  been  found  advisable,  as  when  the  gas  is  not  burning,  the 
exit  of  foul  gases  at  such  a  low  level  might  produce  serious  nuisance. 

Drainage  of  Houses.     Private  Drains  {Decrees  of  March  2^th, 

1852,  Orders  0/  Dec.  19M,  1854;  May  4/A,  i860;  ApnV  i^h,  1866; 
February  14/A,  1872  ;  July  tnd,  1879  ;  October  2Zth,  1881).— All  houses 
situated  in  a  street  where  there  is  a  sewer  must  have  direct  connection 
with  it,  so  as  to  allow  of  the  removal  of  waste-water  and  rain-water.  These 
private  drains  are  constructed  at  the  cost  of  the  owners.  They  are  built 
of  masonry  having  a  height  of  at  least  i'8o  mfetre,  and  a  width  of  ©'90 
mfctre.  For  small  houses  in  streets  little  frequented,  the  use  of  pipes  made 
of  cast-iron  or  glazed  earthenware  is  permiited.  They  must  beat  least 
ind  have  a  fall  of  o'o73  ni&tre. 


The  private  drains  also  contain  the  pipes  for  the  distribution  of  drinking 

The  private  drain  ends  at  the  outside  wall  of  the  house ;  the  pipe  for 
the  dischai^e  of  waste  water  passes  under  the  wall.  In  the  old  arrange- 
ments it  terminates  in  a  trap,  one  form  of  which,  made  by  Mr.  Noel 
Chadapaux,  is  represented  in  Figs.  102  and  103.^  The  more  recent  ap- 
paratus will  be  shown  at  page  315. 

The  plans  for  private  sewers  are  prepared  by  the  engineers  for  water  and 
sewers  at  the  cost  of  the  administration.  The  owner  has  the  right  to 
have  the  work  executed  by  a  contractor  of  his  own  choice,  always  pro- 

'  The  use  of  these  is  now  forbidden,  becauseof  their  defeciive  and  uncertain  closure. 
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riding  that  he  is  accepti.'d  by  the  department  charged  with  the  oversight 
of  works.  If  the  owner  neglect  to  have  the  wort  executed,  the  depart- 
ment proceeds  with  it  at  his  expense.  Payment  is  made  directly  by  the 
owner  to  the  contractor,  but  he  has  the  right  to  rw[uire  an  audit  of  the 
account  by  the  official  engineer. 

The  owners  must  arrange  for  the  cleansing  of  the  private  sewers  at  their 
own  cost ;  but  the  work,  can  only  be  executed  by  persons  authorized  by 
the  department.  If  the  owner  prefers,  the  department  will  undertake  the 
cleansing  at  a  fixed  rent. 

Resfulations  as  to   the  Waste-Pipes  of  Houses   (Pre/ectorai 

Orders  of  November  \ot/i,  1886,  anii  November  20//;,  1887). — In  these 
orders  are  also  found  the  regulations  in  force  for  the  system  of  water- 
closets  in  use  in  Paris.  ^V'e  mention  them  in  this  connection,  the  arrange- 
ments for  privies  being  described  farther  on. 


Fig.   104.— Fl.tJSHING  CCiTKRtC  bv  N.  Chadapaux. 

By  the  terms  of  the  minutes  of  November  loth,  1886,  the  rain  and 
waste-water  may  be  carried  to  the  public  sewers,  also  the  night-soil,  if  the 
house  is  situated  near  a  sewer  of  the  first  or  second  class,  or  near  a  sewer 
provided  with  the  api)aratus  for  flushing.     A  fixed  rent  is  charged. 

In  addition,  the  house  must  possess  a  service  of  water,  and  a  drain 
leading  into  the  public  sewer.  By  virtue  of  the  regulation  of  November 
aoth,  1887,  houses  situated  in  streets  where  there  is  a  sewer  may  pour 
their  night-soil  into  it  on  condition  that  the  separating  system  is  applied, 
and  that  the  construction  of  the  discharge-pipe  and  separating  apparatus 
has  been  approved  by  the  department 


Fio.  105. — Sbction  of  tub  Same. 

This  apparatus  must  be  placed  in  a  well-ventilated  vault,  the  ground  of 
which  must  be  impervious  to  moisture,  and  hollowed  into  the  cuvette 
form. 

The  following  arrangements  are  common  to  both  orders : — 

All  water-closets  must  be  provided  with  flushing-cisterns,  or  some  other 
apparatus  supplied  with  water  from  the  service,  at  the  rate  of  at  least 
10  litres  a  day  for  each  person. 

The  flush  of  water  should  have  sufficient  force  to  clean  the  cuvettes. 


Kic.  106. — Flushinc 


i    (ROGIEK   &    MOTHE>|. 
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This  apparatus  and  arrangement  must  be  approved  before  being  put 
into  position,  and  examined  by  the  department  before  use. 

Figs.  104,  105,  and  106  represent  flushing-cisterns  approved  by  the 
Administration.  The  two  first  are  constructed  by  M.  Noel  Chadapau.K, 
and  the  other  by  MM.  Rc^ier  &  Mothes,  The  self-acting  cisterns,  in 
which  a  floating  stop-cock  is  used,  are  on  the  same  system  as  the  Eng- 
lish cisterns,  but  more  complicated. 

All  water-closets  must  be  furnished  with  a  permanent  water-seal. 

Apparatus  of  this  kind  may  also  be  employed  in  public  latrines,  work- 
shops, warehouses,  and  other  places  frequented  by  many  persons. 

Fic.  109.— Lkad  Traps  (Pocock's  Pi.as). 

All  pipes  for  waste-water  must  have  a  syphon  trap 
under  the  sink. 

The  lead  discharging  pijies  commonly  used  in  Eng- 
land have  been  adopted  in  France. 


Svpiio.N  Trap  for  Vertical  I'ai.l  Pipes. 

:  syphons  represented  in  Figs.  1 10,  n  i,  and  1 1 2  are  of  purely  French 
n  (Noel  Chadapaux's  system),  and  are  furnished  with  an  opening  for 
inspection.  The  pipes  for  carrying  off  rain-water  must  be  kept  from  all 
direct  communication  with  the  drains,  and  air  must  circulate  in  the  pipes. 

'i'he  rain-water  in  the  yards  flows  into  surface-traps,  which  prevent  the 
sewer-air  from  escaping  into  the  yards.  They  serve  also  to  intercept  com- 
munication between  the  spouts  and  the  sewers. 


Fill.   115— Other  Trai's  (N.  CHADArAUx). 


tic.  I  16.— KOfilER-MOTHRS'  TkAP. 

A,    Gratinj;  in  the  yard.        T.    Shaft  for  raising  the  box  C,  which  retains  the  mU 
substances.         B.   Oullel  pipes  to  ilrain. 

Pipes  for  night-soil,  waste-water,  and  rain-water,  must  have  a  minimum 
diameter  of  0.08  mHre  to  a  maximum  of  o.  16  mttre. 

The  discharge-pipes  of  water-closets  must  not  form  a  greater  angle  nith 
the' vertical  than  45  degrees. 


PARIS.  317 

Each  discharge-pipe  must  be  continued  upwards  to  the  top  of  the  roof 
as  far  as  the  ridge,  and  must  have  a  free  extremitj'  {p.  313).  The  solid 
refuse  of  kitchens,  etc.,  must  not  be  thrown  into  the  waste-pipes  or  other 
conduits. 

The  drain-pipes  at  the  bottom  of  waste-pipes  must  be  connected  with 
the  sewers  (Fig.  107).  They  must  be  in  a  straight  line  ;  at  every  change  of 
direction  or  fall  there  must  be  an  opening  for  inspection  easily  accessible. 

'i'he  drainage-pipes  must  have  a  minimum  fall  of  o'03  mfetre  per  mitre. 
In  cases  where  this  is  impossible  the  department  may  authorise  a  smaller 
fall  on  condition  that  flushing  cisterns  are  employed,  or  some  similar  ar- 
rangement made. 

The  diameter  of  drainage-pipes  is  determined  by  the  fall,  and  the 
quantity  of  water  to  be  discharged.  In  no  case  must  it  be  less  than 
o-i6  m^tre. 

Every  pipe  for  drainage  at  its  exit  from  the  house  must  be  provided 
with  a  water-trap  in  the  syphon  form,  having  a  dip  of  at  least  o'o;  mfctre, 
that  all  communication  between  the  interior  pipes  and  th6  public  sewer  may 
be  prevented. 

Each  of  these  syphons  must  have  an  opening  for  inspection  at  the  upper 
part,  and  must  be  approved  by  the  department 

l>rainage-pipes  may  be  made  of  glazed  earthenware  or  some  similar 
materia!.  The  joints  must  be  water-tight  and  without  any  internal  pro- 
jections. 

The  use  of  cast-iron  pipes  is  also  allowed  when  requested. 


Fig.  117. — AvTOMATic  Flushing  Cistern  for  Urainage-Pipes  (N.  Chadapaux). 

Fig.i  17  shows  a  flushing  apparatus  applicable  to  such  cases.  The 
square  box  to  the  right  of  the  cistern  shows  the  outside  part  of  a  valve 
which  forms  the  bottom  of  the  cistern.     In  this  box  is  an  iron  ball ;  the 
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whole  weighs  a  little  less  than  the  quantity  of  water  contained  in  tht 
■cistern.  When  the  latter  is  full,  the  bottom  gives  way  and  the  box  is 
emptied,  the  ball  rolling  to  the  bottom.  The  valve  remains  open  until  all 
the  water  has  escaped.  Then  the  weight  of  the  box  and  of  the  ball  shuts 
the  valve. 

When  there  are  water-closets  in  houses,  the  cesspools  must  be  filled  up, 
or  converted  into  vaults. 


Fig.  119.— Hvphon  (N.  Chadafaux). 

Figures  1 18  and  1 19  represent  horizontal  syphons  in  the  system  of  K. 
Chadai>aux  approved  by  the  department.  Fig.  119  shows  in  addition  a 
glass  valve  fixed  to  a  piece  of  india-rubber.  This  is  to  prevent  sewer-gas 
from  entering  forcibly  by  the  syphon  when  the  water  rises. 

All  the  works  mentioned  above  must  be  executed  under  the  oversight 
and  control  of  the  department,  which  is  also  charged  with  their  inspection. 

PrtvlflS.- — The  system  of  closets  in  use  in  Paris  leaves  much  to  be 
desired  from  the  hygienic  standpoint.  If  in  this  respect  Paris  is  inferior  to 
other  less  important  cities,  it  is  chiefly  because  the  public  health  is  aban- 
^loned  to  the  care  of  the  police. 


Kic.  I20.— Water  Ci.osET  (RoriiER-MoTHEs). 
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The  time  is  past  when  it  could  be  supposed  that  good  sense  and  ad- 
ministrative capacity  suffice  for  the  proper  regulation  of  the  public  health. 
It  has  never  been  doubted  that  special  technical  knowledge  is  necessaiy 
for  efficient  direction  of  other  branches  of  the  administration,  and  this  is 
equally  true  in  relation  to  the  care  of  the  public  health,  as  statistics  con- 
clusively prove. 


—Water-closet  (N.  Chadapaux). 


Sanitary  improvements  in  Paris  have  not  produced  the  same  results  as 
in  other  cities  in  diminishing  the  general  mortality  and  the  deaths  from 
typhoid  fever  (see  the  last  chapter). 


Fig.  lis. — Water  Closrt  A  la  Turqub. 

Water-ClOsets. — Water-closets  of  some  kind  were  introduced  into 
Paris  by  a  regulation  of  the  and  July,  1867,  issued  by  the  celebrated 
Haussman,  which  was  replaced  by  one  in  1887, 

It  contains  provisions  relating  to  the  employment  of  the  separating 
apparatus  or  filterii^-tubs  which  hadbeen  used  in  certain  cases.  These 
tubs  are  composed  of  a  metallic  cylinder,  pierced  with  holes  and  enclosed 


in  an  outer  case.    The  solid  substances  are  retained  In  the  cylinder;  the 
liquid  flows  into  the  outer  case  and  thence  into  the  sewers. 


l-'io.  123.— Section  of  a  Water-Cc.oset  a  i,a  Turque. 

However  it  happens  that  when  the  cylinder  is  changed  hardly  anything  is 
found  but  pieces  of  paper.  It  is  therefore  an  error  to  suppose  that  solid 
pieces  can  be  prevented  from  entering  the  sewers  by  this  means. 

Of  the  water-closets  now  in  use  some  are  of  the  English  type,  as  may  be 
seen  in  Figs,  no  and  lar.  In  form  and  construction  these  are,  however, 
inferior  to  the  English  water-closets  (see  pp.  123  to  laS). 

On  the  contrary,  water-closets  of  purely  French  construction  present 
types  which  are  quite  original. 

By  a  strange  contradiction  the  most  civilized  nation  obstinately  adheres 
to  the  most  primitive  method  of  defsecation  :  it  is  generally  made  in  the 
crouching  position,  i  la  turque,  as  they  say.  The  new  French  water- 
closets  are  arranged  in  the  manner  represented  in  Figs.  122  and  113. 

With  such  a  construction  it  is  hardly  possible  to  maintain  the  necessary 
clean  lines ;  the  10  litres  of  water  allowed  are  not  suHicieRt  for  adequate 
flushing,  as  shown  in  Figs.  113  and  123. 

Fig.  124  shows  a  form  of  closet  in  use  in  schools,  factories,  barracks, 
etc     The  flushing  is  automatic. 
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-  The  Removal  of  Nlght-SoU.— BeFlier's  System.— The  fear  of 

introducing  night-soil  into  the  sewers  of  Paris  has  caused  attempts  to  be 
made  for  the  dischai^e  of  the  fseces  by  means  of  separate  pipes,  placed  in 
the  galleries  of  the  great  public  sewers.  A  partial  application  of  this  plan 
has  been  made  in  places  where  there  is  a  network  of  sewers,  the  fall  of 
which  is  insufficient. 


In  the  pneumatic  systems  of  LJerneur  in  Holland,  and  Berlier  in  France; 
the  faeces  are  aspirated  from  the  pipes  hy  means  of  suction-pumps,  and 
then  conveyed  to  a  depot.  In  this  they  are  converted  into  powder  and 
ammoniacal  salts. 

They  can  also  be  discharged  on  to  sewage  farms  in  their  natural  state 
by  means  of  driving-pumps.     In  Lierneur's  system  one  reservoir  serves  for 


r^i^r=-S        A     -'"  -- —  '■■ '■ 


Fic.  1 16.— Automatic  Klushikg  Cistekn  (Geneste  Hbbschbk). 
several  houses  ;  in  Betlier's,  every  house  has  a  discharge-pipe  opening  into 
a  separate  reservoir  connected  with  the  general  drainage. 

The  Berlier  system  has  been  in  use  since  1883-1884  in  the  barracks  of 
Ia  P^inifere,  and  in  three  hundred  private  houses  of  the  8th  and  9th 
arrondissements.     It  is  arranged  in  the  following  way  :— 


A  double  apparatus  in  iron,  hermetically  closed  (Figs,  127  and  128] 
placed  in  the  cellar.' 


r  OF  TUB  Berlier  Acparatus  1 


Fig.  i2t.— Bekliek's  Apparatus  (Section). 

The  receiving  apparatus  communicates  directly  with  the  discharge-pipe 
(;  of  the  water-closets ;  the  grating  K  prevents  large  and  solid  substances 
from  entering  the  drain.  Their  presence  is  ascertained  by  a  workman, 
who  turns  the  palette  M.  Solid  matters  are  removed  by  the  door,  which 
can  be  seen  {Fig.  127). 

'  All  Ihe  cellars  aie  so  arnngeil  thai  reservoirs  for  latilnes  can  b:  |>laced  ia  Ihem 
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Everything  parsing  over  the  grating  arrives  at  the  evacuator  by  the 
pipe  DL.  This  consists  of  a  cylinder  A,  at  the  bottom  of  which  is  a 
discharge  pipe  E  communicating  with  the  drain.  This  pi[>e  is  closed  b)' 
means  of  a  valve  formed  of  a  ball  C  fixed  to  a  float  F,  which  is  raised  b)' 
the  sewage  so  that  the  valve  C  is  opened,  and  the  contents  allowed  to  pas&. 
Immediately  aftenvards  the  valve  closes,  and  all  communication  between 
the  pipes  in  the  house  and  the  public  sewer  is  cut  off.  The  public 
drainage  is  effected  by  iron  tubes  from  o'i2  mttre  to  0T5  m^tre  in  diameter 


:,  139.— Ordinary  AmtANC.EMENT  of  a  Privv  with  1 
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placed  in  the  public  sewers.  The  aspirated  night-soi!  is  conveyed  to  the 
works  of  Levallois-Perret, 

Privies. — Privies  are  still  used  in  the  greater  number  of  houses  in 
Paris. 

It  is  true  that  great  pains  are  constantly  taken  to  reduce  the  disadvan- 
tages to  a  minimum.  Nevertheless,  the  system  as  a  whole  presents 
difficulties  so  serious  that  the  most  ingenious  improvements  are  powerless 
to  remedy  them.  Fig.  129  shows  an  improved  arrangement  for  privies. 
The  discharge-pipe  common  to  the  privies  on  all  the  floors  of  the  house  is 
continued  to  the  top  of  the  roof,  and  terminates  in  a  ventilator. 

The  privy  is  in  masonry,  cemented.  The  night-soil  goes  into  an  air- 
tight cast-iron  tub.  The  fseces  are  aspirated  from  this  by  a  pump,  a  pipe 
connecting  this  with  the  apparatus  for  removal. 

As  the  pump  aspirates  the  air  from  the  barrel  the  contents  of  the  privy 
are  raised  up  this  pipe,  and  are  sucked  into  the  barrel.  The  fetid  gases 
which  escape  during  the  operation  are  conducted  to  a  small  stove  and 
burnt  there. 

Movable  privies  are  also  used ;  that  is  to  say,  tubs  placed  in  the  cellar 
under  the  discharge-pipe.  This  arrangement  has  been  found  so  unwork- 
able that  it  is  proposed  to  forbid  its  use.  It  is  impossible  to  foresee  when 
the  tubs  will  be  full,  and  in  the  houses  of  the  working  classes  great 
inconveniences  have  resulted.  For  this  reason  they  were  in  1867  replaced 
by  the  ftltering-tubs  previously  described.  The  public  were  requested  to 
throw  their  waste  water  into  the  latrines ;  the  discharge-pipe  was  thus 
cleansed,  and  the  contents  of  the  tubs  diluted.  It  was  subsequently  ordered 
that  privies  should  be  provided  with  a  water-pipe  and  tap.  Such  an 
arrangement  does  not  provide  a  flush  of  water  equal  to  that  in  water- 


Fic.  130.— Pmvy  (RoGiBR-MoTiiKs)  the  Valve  of  which  Opens  and  Shuts 
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closets,  but  it  makes  the  cleansing  of  the  cuvette  itself  possible."  This  is 
done  by  a  broom  like  a  great  painter's  brush.  In  consequence  of  a  more 
recent  police  regulation,  the  bottom  of  the  cuvettes  of  privies  has  been 
furnished  with  a  valve  (Fig.  130). 

It  is  only  in  great  houses  and  hotels  that  seats  are  found  in  water-closets 
etc.     The  great  mass  of  the  people  prefer  the  position  \  la  Turque. 


FiC.   131.— PRIVV   A   LA  TUBIJUE   (ROGIER-MOI  IIES). 

In  privies  of  this  kind  the  ground  is  paved  *-ith  asphalte,  and  slopes 
towards  a  small  opening  placed  below  in  front  of  the  cuvette.  By  this  the 
urine  flowing  on  to  the  ground  finds  its  way  into  the  discharge-pipe. 
One  of  the  most  important  duties  of  the  porter  is  the  cleansing  of  the 
privies. 

Utilization  of  Nigrht-Soil.— One  of  the  principal  disadvantages  of 
privies,  either  fixed  or  moveable,  is  the  necessity  for  having  places  for  the 
deposit  of  night-soil  near  the  city.  There  are  twenty  such  in  the  suburbs 
of  Paris,  In  order  to  lessen  as  much  as  possible  the  resulting  evils,  depots 
for  the  manufacture  of  powder  and  sulphate  of  ammonia  have  been 
established.  The  largest  of  these  is  at  Bondy,  13  kilometres  from  Paris. 
It  has  large  reservoirs  for  the  night-soil,  which  is  conducted  to  them  in 
pipes  by  the  pressure  of  a  driving-pump  placed  at  the  depot  of  La  Villette, 
in  the  north  of  Paris.  In  order  to  destroy  deleterious  gases,  they  are 
conveyed  to  a  furnace,  where  they  are  burnt. 

The  transport  of  the  night-soil,  etc.,  is  undertaken  by  contractors. 

At  Bondy  the  nightsoil  is  deprived  of  its  moisture  by  evaporation.  The 
ammonia  given  off  is  absorbed  by  sulphuric  acid.  The  residue,  mixed 
with  lime,  is  sold  as  powdered  manure. 

Sewage  Farms  at  Gennevilllers  and  D'Achires.— Attempts  at 
irrigation  were  b^un  in  1867  at  Clichy,  near  Paris.  The  results  obtained 
were  judged  to  be  so  favourable  that  more  experiments  were  tried  on  a 
larger  piece  of  land  on  the  left  bank  of  the  Seine  at  Gennevilliers.  At  the 
same  time  a  meteorological  station  was  established  at  the  same  place,  ibat 
regular  observations  might  be  made. 

Analyses  of  the  sewage  and  of  the  effluent  matter  from  the  sewage-fanns 
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are  made  periodically.     The  analyses  made  monthly  since  1887  are  both 
chemical  and  bacteriological.     Taking  the  average,  it  is  seen  that  there 


are — 


In  the  Sewage. 


In  the  effluent  water. 


Nitrogen 


Total  of 

combustible 

matter. 

3898 


Nitroc^en 

total. 


Total  of 

combustible 

matter. 


04 


130.6 


The  celebrated  bacteriologist,  Miquel,  has  also  carried  on  researches 
relating  to  the  numbers  of  bacteria  contained  in  the  same  water.  In  each 
cubic  centimetre  he  found  on  the  average — 

Sewage,  Effluent  water, 

23,000,000.  1,500. 

The  last  number  is  the  same  as  the  pure  water  of  the  Varne. 
Among  the  different  forms  of  microbes  discovered  in  the  sewage,  there 
are  about  20  per  cent,  of  bacilli,  40  per  cent,  of  micrococci,  and  40  per 
cent,  of  other  forms  of  bacteria. 

Miquel  reckons  the  number  of  pathogenic  bacteria  contained  in  sewage 
at  a  little  more  than  1,000  in  the  cubic  centimetre.  The  sewage  farms  at 
Gennevilliers  now  cover  60,000  acres. 

The  soil  is  drained  by  means  of  porous  pipes,  which  conduct  the  water 
into  5  large  drains,  whence  it  falls  into  the  Seine.  The  water  of  these  5  drains 
is  not  of  equal  quality.  The  most  pure  is  that  of  the  drain  of  Asnibres, 
which  flows  through  the  land  devoted  to  meteorological  experiments,  and 
which  contain  0*2  of  nitrogen,  and  89*8  of  combustible  material. 

In  a  cubic  centimetre  of  this  water  there  are  about  54  bacteria,  proving 
in  a  decisive  manner  that  earth  possesses  the  property  of  retaining  bacteria. 

In  its  progress  across  the  garden  belonging  to  the  meteorological  station^ 
this  drain  forms  an  open  canal,  the  bed  of  which  is  ornamented  with  small 
pebbles,  giving  a  peculiar  charm  to  the  stream.  The  water  is  limpid  and 
bright,  and  is  often  used  as  drinking-water. 

Do  not  these  millions  of  microbes  remaining  in  the  land  threaten  great 
danger  ?  Observations  continued  since  irrigation  was  begun  have  shown 
that  disease  cannot  be  attributed  to  this  cause  either  in  England  or  else- 
where. As  yet  this  fact  has  not  been  explained  in  a  satisfactory  manner. 
It  is  admitted  that  the  struggle  for  existence  plays  the  principal  part  in  it, 
and  that  the  microbes  which  transform  organic  substances  into  inorganic 
compounds,  destroy,  at  the  same  time,  all  the  other  bacteria. 

Land  well  prepared,  so  that  this  action  may  regularly  go  on,  would  seem,, 
therefore,  to  be  one  of  the  surest  means  for  the  destruction  of  pathogenic 
organisms. 

Experiments  made  in  Germany,  where  it  has  been  attempted  to  cultivate 
the  cholera  microbe  in  privies,  demonstrate  that  it  perishes  there  in  a  very 
short  time. 
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The  beautiful  researches  of  Miquel  have  further  demonstrated  thai 
bacteria  cannot  be  evaporated  with  water,  and  that  they  are  retained  Iqr 
moisture.  Air  filtered  through  the  earth,  moistened  with  sewage,  is  com- 
pletely deprived  of  microbes ;  also,  water  filled  with  decomposing  sub- 
stances, evaporated  and  condensed  in  a  sterilized  receiver,  contains  no  tiace 
of  bacteria. 

The  sewage-farms  of  GennevilJiers  receive  first  the  overflow  of  the  north 
sewers,  a  branch  of  which  is  directed  towards  Saint  Omer,  where  it  clears 
the  Seine.  This  direction  has  been  chosen  in  order  that  the  water  majr 
flow  by  simple  gravitation.  A  powerful  pumping  apparatus  has,  however, 
lately  been  established  at  Clichy,  not  far  from  the  mouth  of  the  Asnftres 
sewer,  which  feeds  a  considerable  part  of  the  land  at  Gennevilliers,  andii 
intended  to  hold  back  the  water  as  far  as  Achbres  when  the  iirigation  is 
begun. 


Fig.  132.— Plan  ov  CJunne villi tRs  and  Ach^kes. 
[.  Acheres,  6  kilomitres  distant.        3.  Pousy,  8  kil.        3.  Le  Vfsinet,  B  kil. 
4.  Rueil,  10  kil.         5.  Houilles,  ;  kil.         6.  Bezons,  ^  kil.  distant. 

Fig.  132  shows  the  disposition  of  the  land  at  Gennevilliers,  and  the 
new  land  near  Achtres  adjoining  the  great  sewer  of  Clichy.  The  lines 
drawn  from  the  latter  show  the  distance  between  the  sewage-farm  and  ttx 
neighbouring  places. 

Paris  owes  the  enlargement  of  its  sewage-farms  to  Alfred  Durand-Claye^ 
Director  of  the  Sewer  Service  and  of  the  Sanitary  Improvements  of  Paris. 
It  is  to  him  also  that  the  definite  adoption  of  water-closets  is  due. 

The  land  at  Gennevilliers  belongs  to  private  persons  who  cultivate  them. 
The  city  bears  the  cost  of  the  drainage  works.  The  land  at  Achferes  is  the 
property  of  the  State.  It  will  be  divided  and  let  to  agriculturists.  At 
Gennevilliers  the  soil  is  composed  of  sand  mixed  with  clay.  The  crops 
are  various,  but  vegetables  are  chiefly  grown  :  cabbages,  20  to  40,000  the 
hectare;  artichokes,  60,000  the  hectare;  beet-root,  roo,ooo  kilogrammes 
to  the  hectare.  I^rge  orchards,  the  trees  loaded  with  delicious  fmit, 
occupy  a  great  space.  Flowers  are  also  cultivated.  Some  of  the  land  li» 
been  turned  into  meadows  which  feed  800  cows.    The  irrigation  of  the 
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meadows  and  arable  lands  is  managed  by  flooding  them.  The  vegetables 
grow  on  ridges  at  the  bottom  of  which  the  water  flows.  The  market- 
gardens  are  watered  two  or  three  times  a  week.  The  meadows  are  only 
watered  after  the  cutting  of  each  crop,  about  7  times  during  the  summer. 

The  experience  thus  gained  on  a  great  scale  and  for  a  long  period,  will 
certainly  end  in  completely  overcoming  all  opposition  to  the  irrigation  of 
sewage.  The  land  at  present  used  by  Paris  for  this  purpose  covers  too 
snoall  a  surface.  If  a  hectare  be  allowed  for  250  persons,  Paris  would  need 
10,000  hectares.  When  this  extension  has  been  made,  and  the  system  of 
water-closets  enforced  by  law,  the  sanitary  improvement  will  be  so  great 
that  Paris  will  become  one  of  the  healthiest  cities  in  the  world. 

Stables  and  Cowsheds. — At  Paris,  as  in  all  towns  of  more  than  5,000 
inhabitants,  stables  and  cowsheds  must  conform  to  the  following  regula- 
tions for  unhealthy,  offensive,  and  dangerous  establishments. 

A  stable  must  be  at  least  3  metres  in  height  measured  from  floor  to 
ceiling. 

The  ground  must  slope  and  be  impervious  to  moisture,  so  that  the  urine 
may  flow  to  the  sewer,  or  where  no  sewer  exists,  to  a  watertight  cesspit, 
which  must  be  emptied  in  the  way  prescribed  for  privies. 

The  ceiling,  which  is  indispensable,  must  be  plastered.  If  any  one 
lives  over  it,  it  must  be  made  of  iron. 

In  stables  ventilation  must  be  secured  by  means  of  ventilating-shafts 
ascending  to  the  top  of  the  roof,  and  at  least  0*40  mbtre  in  diameter. 

The  walls  must  be  white-washed  with  lime  once  a  year.  Plenty  of 
water  must  be  used  for  washing  stables  and  cattle-sheds,  yards  and 
gutters. 

20  cubic  metres  of  space  must  be  allowed  for  each  cow,  and  a  fioor-space 
of  at  least  i'5o  m^tre. 

The  sheds  must  be  at  least  4  metres  wide  for  one  row  of  cows,  and  7 
metres  for  two  rows,  if  the  mangers  are  fixed  to  the  wall ;  8  metres  if  they 
are  in  the  centre. 

The  dung  must  be  deposited  in  a  water-tight  pit,  or  on  an  impervious 
floor.  It  must  be  removed  at  least  three  times  a  week  during  the  summer, 
and  twice  during  the  winter. 

If  the  dung-pits  are  near  houses,  a  double  wall  must  be  constructed. 

If  the  depots  for  forage  are  placed  by  the  side  of  the  stables,  they 
must  be  separated  by  a  wall  in  masonry.  If  they  are  placed  above,  the 
floor  must  be  cemented  or  paved.  The  reservoirs  for  malt,  or  other  fer- 
menting substances  used  for  food,  must  be  hermetically  closed,  and  placed 
under  a  roof  furnished  with  a  ventilating  shaft. 

Abattoirs. — In  Paris  cattle  can  now  only  be  killed  in  the  municipal 
abattoirs.  They  are  4  in  number :  La  Villette,  Crenelle,  Villejuif  and  Les 
Fourneaux. 

At  Pantin  there  is  a  special  abattoir  for  horses  ;  in  the  abattoir  at  Ville- 
juif there  is  a  separate  place  for  killing  these  animals.  A  veterinary  sur- 
geon who  lives  there  is  charged  with  the  oversight  and  inspection  of 
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beasts  before  and  after  slaughter.     The  meat  is  nearly  always  used  for 
sausages. 

The  newest  and  largest  abattoir  is  at  La  Villette,  Flanders  Road,  between 
the  canal  of  the  Ourcq  and  the  canal  Saint  Denis. 

The  slaughter-houses  are  arranged  on  the  same  plan  as  the  markets. 
They  are  composed  of  long  buildings  parallel  with  one  another.  The 
space  between  them  is  covered  with  glass,  and  forms  the  work-j-ard ;  the 
ground  is  paved  with  cement,  and  has  a  fall  towards  the  centre.  Here  a 
trench  is  placed,  and  during  work-time  a  current  of  water  flows  continually 
through  it,  carrying  the  liquid  and  other  refuse  to  the  sewers.  Taps  for 
water  are  placed  wherever  necessary. 

The  buildings  on  the  two  sides  of  the  work-yard  are  divided  into  com- 
partments called  dchaudoirs,  having  two  doors,  one  of  which  opens  on  the 
street,  the  other  on  the  yard.  In  each  ^chaudoir  there  are  two  beams  of 
iron  on  which  the  meat  is  hung.  The  floor  i§  cemented  as  in  the  work- 
yards. 

The  slaughtering  may  also  be  done  in  the  ^chaudoirs. 

Above  each  ^haudoir  is  a  room  for  the  butcher's  clothes  and  stock  of 
tools. 

The  intestines  are  taken  to  covered  yards  where  those  intendtrd  for  sale 
are  emptied  of  their  contents.  The  remainder,  with  the  dung,  are  taken  out 
of  the  city  in  barges  or  carts  without  any  previous  preparation. 

The  slaughter-house  also  includes  lairs  for  the  cattle.  These  are  paved 
with  stone.  Trenches  behind  the  stalls  conduct  the  urine  directly  to  the 
sewer.  The  manure  is  taken  away  with  the  contents  of  the  intestines  of 
the  beasts  slaughtered.    .  They  are  kept  clean  by  constant  washing. 

All  the  establishments  necessary  for  making  sausages,  puddings,  tripe, 
etc.,  etc.,  are  on  the  spot,  also  places  for  the  extraction  of  albumen,  pre- 
paration of  guano  from  blood,  melting  of  tallow,  etc.  The  provision 
of  water  is  everywhere  plentiful,  and  the  order  and  cleanliness  of  the  place 
excite  the  admiration  of  visitors. 

The  yard  is  paved  with  stone. 

Market  for  Cattle  at  La  Villette.— This  market,  the  largest  in  Paris, 
is  situated  near  the  great  abattoir  of  the  same  name,  the  two  being  separ- 
ated by  the  canal  of  Ourcq  and  connected  by  two  bridges.  Several  doors 
of  the  market  open  on  to  the  rue  Allemagne,  and  there  are  passages  thence 
to  the  railway  station  and  the  canal.  It  is  open  every  day,  but  Mondays 
and  Thursdays  are  the  chief  days  for  wholesale  traffic.  An  enormous 
number  of  cattle  arrive  the  evening  before  and  are  placed  in  the  numerous 
stalls.  On  market  day  the  animals  are  taken  early  in  the  morning  to  yards 
set  apart  for  the  sale  of  each  kind.  These  are  vast  covered  sheds ;  Ae 
one  in  the  centre  is  for  horned  cattle,  and  may  contain  about  5,000.  The 
one  to  the  right  is  occupied  by  calves  and  pigs,  and  that  to  the  left  by 
sheep,  sometimes  as  many  as  25,000. 

Bulls  are  of  much  less  value  for  butcher's  meat  than  other  homed  cattle ; 
they  are  placed  apart  in  the  abattoir,  the  number  rarely  exceeding  200. 
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The  dung,  deposited  in  a  suitable  place  near  the  canal  Saint  Denis,  is 
removed  by  water-way.  There  is  an  abundant  provision  of  water  for  wash- 
ing the  stables,  sheds,  etc.     The  ground  is  paved. 

Every  market  day  the  cattle  are  examined  by  veterinary  surgeons  before 
opening  the  sale.  They  are  assisted  in  the  work  by  the  herdsmen,  who 
bring  the  suspected  animals,  open  their  mouths,  etc. 

If  any  beast  is  found  to  be  affected  with  a  contagious  disease,  the  name 
and  address  of  the  owner  of  the  animal  are  immediately  written  on  a  ticket. 
This  note  is  sent  with  the  beast  to  the  abattoir  and  must  be  returned  to 
the  veterinary  surgeon  with  the  signature  of  the  inspector  of  slaughtering, 
stating  that  the  infected  animal  has  been  slaughtered.  It  is  also  the 
business  of  the  inspectors  to  see  that  the  stables,  quays  of  disembarkation, 
and  waggons  are  disinfected. 

Owing  to  this  rigorous  inspection  of  living  animals  a  great  number 
are  purchased  by  country  people.  Milch  cows  are  also  sold  for  the  city 
dairies. 

Preventive  Measures  ag^ainst  Contagrious  Diseases.— F^7m>/^7- 

tion. — France  is  one  of  the  countries  in  which  vaccination  is  not  yet  com- 
pulsory. It  is,  however,  in  good  repute,  and  the  government  uses  every 
means  to  induce  the  public  to  submit  to  the  operation.  It  is  a  necessary 
preliminary  to  admission  to  certain  public  establishments. 

According  to  the  sanitary  legislation,  the  Consulting  Committee  of 
public  Hygiene  in  France  is  bound  to  promote  vaccination,  and  the 
Councils  of  Hygiene  have  the  superintendence  of  it.  Several  large  cities 
have  also  founded  institutes  for  vaccination. 

The  chief  direction  of  vaccination  belongs  to  the  Academy  of  Medicine 
in  Paris.  Vaccination  is  performed  there  gratuitously  three  times  a  week. 
The  Academy  also  sends  vaccine  to  all  doctors  who  ask  for  it. 

The  French  Society  of  Hygiene  in  Paris,  under  the  auspices  of  its 
zealous  general  secretary.  Doctor  P.  de  Pietra  Santa,  has  displayed  the 
greatest  activity  in  promoting  the  use  of  vaccine  in  all  classes  of  society. 
For  a  longtime  the  Society  has  performed  vaccination  gratuitously  with 
animal  vaccine  and  sends  it  freely  to  the  provinces. 

There  are  also  private  establishments  in  Paris  for  vaccination.  The 
oldest  and  most  important  was  founded  in  187 1,  and  belongs  to  M. 
Chambon.  He  only  uses  the  vaccine  of  heifers.  The  vaccination  is  done 
directly  from  the  calf  to  the  arm. 

In  virtue  of  an  arrangement  with  the  authorities  M.  Chambon  performs 
the  vaccination  in  Infant  and  Military  Hospitals  and  Asylums.  In  these 
cases  the  calf  is  taken  in  a  cart  to  each  hospital.  The  vaccine  is  also  sent 
into  the  country  if  requested. 

The  operation  in  calves  is  performed  on  the  right  side  of  the  abdo- 
men. All  the  part  between  the  legs  in  front  and  behind,  from  the  middle 
to  the  commencement  of  the  cartilage  of  the  ribs  is  shaved.  150  to  175 
incisions,  2  centimetres  long,  and  from  3  to  4  cm.  apart  are  made.  The 
virus  is  then  introduced  and  spread  a  little  with  the  finger. 
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The  vaccine  is  subsequently  collected  by  pressing  each  vesicle  with  a 
forceps ;  8  to  20  are  opened  each  time.  The  outer  crust  is  removed  and 
the  vaccine  is  collected  in  capillary  tubes.  If  it  is  necessary  to  preserve  it 
for  some  time  a  third  part  of  glycerine  is  added.  The  vaccine  virus  is  first 
collected  into  large  tubes,  and  afterwards  put  into  smaller  ones.  They  are 
closed  by  steeping  them  in  a  mixture  composed  of  one  part  of  fat  and  two 
parts  of  paraffin  after  which  the  whole  tube  is  plunged  into  collodion. 
The  lymph  only  is  sent  away ;  vaccination  on  the  spot  is  performed  with 
the  pulp  collected  on  the  lancet  in  scraping  the  vesicles. 

In  the  spring,  vaccination  is  performed  in  every  arrondissement  of 
Paris  at  the  expense  of  the  City.  Bills  inform  the  people  and  invite  them 
to  attend.  In  order  to  induce  poor  people  to  bring  their  children,  a  small 
gratuity  in  silver  is  given  to  them. 

Isolation  and  Care  of  the  Sick.— Of  all  branches  of  public  hygiene 
the  prevention  of  infectious  diseases  is  the  one  which  makes  the  absence  of 
a  code  of  hygiene,  and  of  a  central  sanitary  direction,  most  regrettable. 

In  Paris  preventive  measures  are  under  the  jurisdiction  of  the  Prefecture 
of  Police,  the  Prefecture  of  the  Seine,  the  Relief  Board,  and  the  municipa- 
lity. It  is  evident  that  under  these  conditions  the  system  leaves  much  to 
be  desired.  No  compulsory  notification  of  infectious  diseases  is  enforced 
except  for  lodging-houses.  It  is  true  that  the  Bureau  of  Statistics  attached 
to  the  Prefecture  of  the  Seine,  distributes  orders  for  notification  to  all  the 
doctors  ;  but  even  admitting  that  these  are  regularly  sent  in,  they  are  only 
at  present  valuable  as  statistics,  inasmuch  as  they  are  not  regularly  followed 
by  the  adoption  of  preventive  measures.  Disinfection  and  the  removal  of 
the  sick  depend  on  the  municipal  authorities,  while  the  treatment  of  patients 
is  assigned  to  the  Relief  Board. 

Persons  attacked  with  infectious  diseases  are  received  into  all  the 
hospitals  with  the  exception  of  small-pox  patients,  who  are  only  admitted 
into  the  hospitals  of  Saint  Louis  and  Saint  Antoine,  where  there  are 
isolated  buildings  for  their  reception.  In  the  other  hospitals  the  infected 
are  also  isolated,  but  experience  has  proved  that  the  measures  taken  for 
that  purpose  have  not  been  effectual,  and  it  too  often  happens  that  infection 
is  propagated  within  these  establishments.  Statistics  also  demonstrate  that 
there  has  been  an  increase  in  the  deaths  from  infectious  disease  in  Paris, 
while  they  have  sensibly  diminished  in  other  cities  where  isolation  is  better 
organized.  Thus  the  mortality  from  infectious  disease  in  Paris  from  1865 
to  1869  was  3 '20  per  10,000  inhabitants  ;  from  1879  to  1883  it  was  578. 
In  London  during  the  same  periods  it  fell  from  3*62  to  2 '64. 

There  is  a  station  established  at  the  Hotel  Dieu  in  connection  with  the 
transport  of  infectious  cases,  in  which  are  kept,  two  horses,  two  car- 
riages and  a  driver.  When  any  person  ill  of  a  contagious  disease  requires 
to  be  taken  to  the  hospital,  notice  is  sent  to  the  nearest  Police  Station, 
whence  it  is  transmitted  by  telegraph  to  the  Prefecture,  who  then  sends 
orders  to  the  Hotel  Dieu.  The  disinfection  of  carriages  is  prescribed  by 
the  regulations,  but  this  duty  is  left  to  the  driver,  without  supervision.  An 
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important  scheme  relating  to  the  isolation  of  ambulances  and  hospitals,  has 
been  elaborated  by  a  Special  Commission,  which  visited  London  for  that 
purpose.  This  plan  was  presented  to  the  Municipal  Council  by  its  secre- 
tary, Dr.  Chautemps,  and  adopted  June  17th,  1887. 

Before  the  decision  of  the  Council  can  take  effect  it  must  receive  the 
approval  of  the  Council  of  Health,  and  the  building  sites  must  be  fixed. 
However  the  question  is  far  enough  advanced  to  make  it  certain  that  in  the 
near  future  the  city  of  Paris  will  have  a  properly  organized  sanitary 
regime. 

Ambulance  Stations* — The  above-named  scheme  provides  for  two 
ambulance  stations,  one  on  the  right  bank  near  the  Hospital  of  Saint 
Antoine,  the  other  on  the  left  bank  near  the  Hospital  for  Sick  Children. 

Each  of  these  Stations  will  have  twelve  carriages  for  the  removal  of  the 
sick.  Two  will  be  reserved  for  small-pox,  two  each  for  measles,  diphtheria, 
scarlatina  and  typhoid  fever.  The  last  two  will  be  kept  for  other  diseases ; 
whooping  cough,  erysipelas,  etc.  The  carriages  reserved  for  one  disease 
must  never  be  used  for  another.  Each  coach-house  must  be  divided  into 
six  compartments  in  order  to  prevent  mistakes. 

The  stable  must  be  arranged  for  six  horses,  though  it  will  not  be 
necessary  to  keep  more  than  two  in  them  under  ordinary  circumstances. 

A  certain  number  of  nurses  will  be  assigned  to  each  ambulance  to 
accompany  the  patients.  They  will  live  in  the  adjoining  hospital,  and  give 
their  services  in  turn. 

The  staff  of  the  Station  will  consist  of  a  chief  officer,  two  coachmen,  one 
of  whom  must  be  married,  and  a  servant  who  might  b6  the  wife  of  the 
latter.  All  these  persons  will  live  on  the  premises,  and  the  staff  as  well  as 
the  nurses  will  be  boarded  there.  The  cost  of  construction  of  each  Station 
is  calculated  at  70,000  francs.  Each  carriage  will  cost  about  2,500  francs. 
The  latter  will  be  made  like  those  in  London,  with  a  seat  for  the  nurse 
near  the  pillow  of  the  patient,  and  should  have  a  drawer  for  clothes  and 
linen  as  at  Brussels. 

After  each  journey  they  should  be  washed  with  plenty  of  water.  The 
Stations  will  be  connected  by  telephone  with  the  Relief  Board  and  the 
Prefecture. 

Hospitals. — In  connection  with  the  above  scheme,  four  hospitals  will 
be  erected  near  the  gates  at  the  entrance  of  the  city.  Two  will  be 
devoted  to  small-pox,  one  to  diphtheria  and  one  to  measles. 

The  first  two  should  each  have  70  beds ;  a  piece  of  ground  in  the 
neighbourhood  should  be  reserved  so  that  in  case  of  need  supplementary 
pavilions  might  be  constructed  with  accommodation  for  80  more  patients. 
The  ground  must  be  levelled,  covered  with  asphalte,  and  provided  with 
drainage,  so  that  the  temporary  premises  could  be  put  up  in  a  few  days. 

In  case  even  more  accommodation  should  be  needed  it  is  proposed  to 
build  a  hospital  for  convalescents  at  Cr^teil,  at  the  south-west  of  the  City, 
on  ground  belonging  to  the  Relief  Board. 

The  experience  at  the  Hospital  for  Sick  Children,  where  there  is  a  separate 
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building  for  diphtheria,  has  proved  that  this  mode  of  isolation  does  not 
prevent  infection  from  being  carried  to  the  other  patients.  The  disease  is 
communicated  by  the  doctors,  the  students  and  the  attendants. 

The  number  of  beds  is  also  insufficient.  A  hospital  for  isolation 
should  be  built  in  order  that  the  sick  may  be  removed  when  it  can  be  done 
without  danger. 

This  establishment  is  to  be  placed  near  Bic^tre,  at  the  southern  end  of 
the  city. 

To  complete  the  arrangements  for  isolation  at  the  buildings  now  in 
use,  each  block  should  have  a  separate  staff  of  officers  and  separate 
kitchens. 

The  necessity  for  energetic  measures  for  arresting  the  progress  of  diph- 
theria, will  be  clearly  shown  by  the  subjoined  figures. 

Mean  Death-rate  from  Diphtheria  per  10,000  Inhabitants : — 

From  1865  to  1869 4*32 

1870  to  1874 472 

1876  to  1879 8*88 

1880  to  1884 9*26 

1885  to  1887 7*68 

As  to  measles,  the  most  conclusive  observations  have  lately  been  made 
by  Antoine  Bifclere  at  the  Hospital  for  Sick  Children.  They  demonstrate 
that  this  disease  is  generally,  almost  exclusively,  communicated  in  the 
early  stages,  and  during  the  eruption.  This  explains  why  it  is  so  easily 
propagated  in  schools,  and  as  the  number  of  schools  increases,  measles 
becomes  more  common. 

In  Paris  the  deaths  have  increased  in  the  following  proportion  : — 

Mean  Death-rate  from  Measles  per  10,000  Inhabitants: — 

From  1865  to  1869 3-18 

„      1870  to  1874 3-35 

1875  to  1879 372 

1880  to  1884         .....     4*90 
1885  to  1889 571 

These  figures  show  the  necessity  for  the  prompt  isolation  of  the 
patients. 

In  the  scheme  above  mentioned  it  will  be  a  question  whether  there 
should  not  be  a  hospital  at  Ivry  with  80  beds,  having  a  separate  depart- 
ment for  doubtful  cases. 

Scarlet  fever  is  comparatively  rare  in  France,  and  the  soil  of  Paris 
seems  to  be  unfavourable  to  its  development.  Per  10,000  inhabitants  the 
average  mortality  from  scarlet  fever  has  only  been  0*9  in  Paris,  while  in 
I^ndon  it  is  17,  in  Edinburgh  1*2,  and  in  Berlin  3*2.  It  has  therefore 
been  thought  sufficient  to  have  a  separate  pavilion  for  this  disease  in  con- 
nection with  each  hospital  for  children. 

With  the  view  of  diminishing  the  spread  of  whooping  cough  it  has  been 
proposed  to  found  a  great  establishment  for  isolation,  including  a  school 
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and  a  hospital.     This  is  however  a  project  for  the  future ;  at  present,  it 
will  suffice  if  isolated  blocks  are  provided  for  that  disease. 

To  avoid  infection  in  dispensaries  and  consulting  rooms  in  hospitals,  it 
has  been  proposed  to  devote  three  rooms  to  infectious  diseases,  the  patients 
being  examined  on  their  arrival,  and  sent  into  the  buildings  for  isolation 
until  the  disease  is  clearly  developed. 

Disinfection. — In  Paris  the- Prefecture  of  Police  is  entrusted  with  the 
duty  of  disinfection,  and  receives  daily  a  list  of  the  deaths  in  each  district, 
with  a  notification  of  the  cause  of  death. 

When  a  case  of  infectious  disease  is  discovered,  the  Prefecture  informs 
the  commissioners  for  that  quarter  by  telegraph.  The  family  receive  from 
him  a  notice  issued  by  the  Council  of  Public  Health,  giving  information  as 
to  the  means  which  should  be  employed  for  disinfection.  They  are  also 
informed  that  if  desired  the  disinfection  will  be  performed  gratuitously  by 
the  public  disinfectors. 

If  the  family  accept  this  offer,  the  Commissary  of  Police  sends  a  message 
to  the  Prefecture,  giving  the  name  and  address  of  the  person  whose  house 
is  to  be  disinfected.  Some  hours  afterwards  the  disinfectors  proceed  with 
the  work  which  is  effected  by  means  of  sulphurous  acid  obtained  by 
burning  sulphur.  Dunng  the  time  that  the  infected  rooms  are  being 
fumigated  (48  hours),  the  occupants  of  the  rooms  are  lodged  at  an  hotel 
in  the  neighbourhood,  at  the  cost  of  the  Administration  if  they  are  poor. 

The  quantity  of  sulphur  burnt  is  at  least  20  grammes  to  the  cubic 
mbtre. 

Disinfection  thus  performed  by  the  proper  officials  is  more  thorough  than 
any  which  could  be  effected  by  private  persons  not  having  the  necessary 
experience ;  but  as  it  is  not  obligatory  the  results  are  unsatisfactory.  • 

Most  of  the  hospitals  in  Paris  possess  stoves  for  disinfecting  by  steam 
under  pressure ;  in  the  suburbs  there  are  transportable  stoves,  which  are 
lent  gratuitously  at  the  request  of  the  doctor. 

When  the  scheme  relating  to  ambulance  stations  and  hospitals  for 
isolation  was  adopted,  the  Municipal  Council  also  approved  a  scheme 
which  was  presented  by  the  same  Commission  for  the  purpose  of  regulating 
disinfection  in  Paris. 

This  scheme  proposed  that  two  disinfecting  stations  should  be  built,  one 
at  the  north  of  the  city,  the  other  at  the  south,  each  comprising  two 
secrions  completely  separated,  one  for  the  reception  of  infected  articles,  the 
other  for  the  same  articles  when  purified. 

The  stoves  being  fixed  into  the  wall  dividing  the  two  sections  should  be 
constructed  so  as  to  open  on  both  sides.  The  infected  articles  ate  put  in 
on  one  side  and  taken  out  on  the  other. 

At  the  end  would  be  a  house  for  the  superintendent,  so  that  he  could 
inspect  the  two  sides  at  once  from  his  windows. 

The  establishment  should  also  include  a  bath-room  for  the  disinfectors, 
who  must  wash  after  their  work,  and  a  laundry. 

The  staff  will  be  composed  of  a  superintendent,  two  disinfectors,  an 
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engineer  who  will  have  chaise  of  the  purified  articles,  a  person  who  will 
receive  the  infected  articles  and  put  them  into  the  stove,  two  drivers,  a 
book-keeper,  and  a  servant,  the  wife  of  one  of  the  workmen.  All  these 
persons  will  be  boarded  and  lodged  in  the  disinfected  side  of  the  establish- 
ment ;  the  workmen  in  the  infected  part  will  be  required  to  wash  before 
meals  and  to  take  a  bath  at  the  close  of  the  day,  attending  carefully  to  the 
hair  and  beard.  They  will  change  their  working  clothes  before  going  to 
their  rooms. 

The  stove  shown  in  Fig.  133  is  considered  the  best  in  France.  It  was 
constructed  by  two  sanitary  engineers,  Geneste  and  Herscher.  It  consists 
of  a  large  metal  cylinder  E,  covered  with  non-conducting  material,  and 
arranged  so  as  to  open  at  each  end.  At  the  bottom  of  the  cylinder  arc 
rails  on  which  glides  a  frame-work,  C,  from  which  hang  the  infected 
articles.  As  this  frame-work  is  drawn  out  from  the  cylinder,  it  is  supported 
on  the  rails  V  V. 

Within  the  cylinder  at  its  upper  and  lower  extremities  are  small  high- 
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pressure  steam  pipes.  The  upper  set  of  pipes  are  furnished  below  with  a 
screen,  which  prevents  the  steam  from  condensing  in  drops  and  making 
marks  on  the  clothes,  and  facilitates  the  drying  of  the  disinfected  articles. 

The  apparatus  is  set  in  action  by  pressure,  the  safety-valve  resisting  a 
pressure  equal  to  0.7  kilogramme.  The  temperature  can  reach  as  high  as 
.iS°C. 

The  disinfection  is  complete  in  15  minutes;  drying  takes  20  minutes. 
Five  minutes  after  the  steam  is  introduced  it  is  intermitted  for  one-half  10 
one  minute. 

Fig.  134  shows  another  apparatus  for  disinfection  without  a  boiler;  it 
was  invented  by  Dr.  Gibieratid  made  by  Pierrou  &  Dehaitre. 

It  consists  of  a  boiler  with  its  fireplace,  and  of  three  segments  of 
galvanized  iron,  one  over  the  other,  and  a  cover,  which  like  the  segments 
is  sealed  by  means  of  a  thumb-screw.  Above  the  boiler  is  a  grating  of 
galvanized  iron,  which  like  the  sides  is  covered  with  non-conducting 
material. 

This  apparatus  can  be  taken  to  pieces  and  put  up  in  an  ordinary  room. 
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In  this  case  the  pipe  by  which  the  smoke  escapes  is  conducted  into  the 
chimney  of  the  room. 

When  the  fire  is  ht  and  the  clothes  arranged  in  the  stove,  it  will  be  seen 
how  many  sections  are  needed ;  when  the  steam  b^ins  actively  to  escape, 
the  stop-cock  is  kept  closed  until  the  thermometer  reaches  ioo°C. 

The  disinfection  is  accomplished  in  one  or  two  hours. 
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The  clothing  is  covered  with  a  thick  piece  of  stjff  to  prevent  injury 
from  the  steam,  which  becomes  condensed  in  the  upper  part  ol  thj 
apparatus,  and  is  subsequently  dried  in  the  open  air 
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An  apparatus  like  this  has  been  employed  in  the  night  refuge  of  the  rue 
Bucherie  since  1886.    It  has  been  of  good  service  considering  its  small  cost 

Such  are  the  measures  proposed  for  preventing  the  spread  of  infectious 
diseases.  From  the  hygienic  stand-point  satisfactory  results  can  hardly  be 
expected  until  compulsory  notification  of  cases  of  infectious  disease  is 
enforced  and  disinfection  supervised  by  medical  hygienists. 

The  only  system  which  would  have  the  desired  result,  would  be  the 
creation  of  a  Bureau  of  Hygiene  having  a  physician  at  its  head,  who  would 
have  in  his  hand  all  the  threads  of  the  hygienic  service,  and  who  would 
have  the  Bureaux  of  Hygiene  of  the  arrondissements  under  his  control 

The  administration  of  justice  could  not  be  entrusted  to  persons  unac- 
quainted with  law,  and  similarly  persons  without  special  knowledge  cannot 
direct  the  sanitary  organisation. 

Mortuaries.  — A  plan  for  them  has  been  prepared  by  a  Commission  of 
the  Municipal  Council,  and  was  presented  by  its  secretar}%  Dr.  Chassaing. 
The  members  of  that  Commission  have  visited  similar  institutions  in 
England,  Belgium,  and  Germany. 

By  a  decision  of  the  21st  July,  1890,  the  Municipal  Council  of  Paris 
has  decided  to  establish  a  mortuary  in  each  of  the  cemeteries  of  the  east 
(Pfere-Lachaise)  and  the  north  (Montmartre). 

The  first  of  these  was  opened  on  the  15  th  December,  1890,  rue  de 
Maistre,  No.  1 7,  in  an  annexe  of  the  northern  cemeter}'.  It  consists  of 
six  parts  separated  by  a  passage.  One  of  these  serves  for  an  inspection- 
room  for  bodies,  the  other  contains  iron  tables  covered  with  a  mattress  over 
which  is  a  water-proof  sheet.  The  body  is  placed  on  this  bed  and  covered 
with  a  sheet.  The  walls  of  the  room  are  oil-painted,  the  ground  is  imper- 
vious, the  ventilation  efficient. 

Persons  are  allowed  to  remain  with  the  corpse  until  8  p.m. 

The  second  mortuary  in  the  eastern  cemetery  came  into  public  use  on 
the  I  St  June,  1892. 

In  accordance  with  the  terms  of  article  5  of  the  decree  of  27th  April, 
1889,  the  mortuaries  are  not  available  for  the  bodies  of  persons  having 
died  from  infectious  disease. 

Bodies  are  only  admitted  to  the  mortuary — 

(i)  On  the  written  application  of  the  head  of  the  family  or  some  other 
persons  competent  to  undertake  the  funeral.  This  application  must  state 
the  name,  surname,  age,  occupation,  and  dwelling  of  the  deceased. 

(2)  On  the  production  of  a  certificate  of  death  from  the  doctor  who 
attended  the  patient,  stating  that  the  death  was  not  caused  by  infectious 
disease. 

Up  to  the  present  time,  these  mortuaries  do  not  appear  to  have  been  of 
great  service,  owing  to  the  unwillingness  of  families  to  part  with  their  dead 
before  the  time*  of  interment. 

• ' "  La  Morgue,"  behind  Notre  Dame,  only  receives  bodies  on  which  a 
post-mortem  examination  is  required,  and  the  bodies  of  unknown  persons 
placed  there  for  recognition. 
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In  the  hall  where  the  bodies  are  exposed,  the  temperature  is  kept  several 
degrees  below  zero  by  a  system  of  refrigeration,  thus  retarding  putrefaction. 

Cemeteries. — By  virtue  of  a  decree  of  the  7th  of  March,  1886,  ceme- 
teries must  always  be  beyond  the  centres  of  population,  and  at  least  100 
metres  distant  from  wells  and  houses.  The  graves  must  be  2  metres  by 
0.80,  and  1  "50  metres  deep.  Private  graves  may  be  obtained  by  payment 
either  as  freeholds  or  on  leases.  If  no  payment  has  been  made,  bodies  are 
buried  in  a  common  grave  having  the  dimensions  before  indicated ;  there 
must  be  a  space  of  0*20  mbtres  between  each  coffin.  At  the  end  of  five 
years  the  grave  may  be  used  again. 

Families  who  have  purchased  freeholds  often  construct  graves  lined  with 
masonry,  and  having  a  great  depth.  These-  graves  are  covered  with  flag- 
stones which  are  raised  for  every  fresh  burial.  The  coffins  rest  one  on  the 
other,  but  the  last  must  always  be  1*50  metres  below  the  surface.  Special 
regulations  are  issued  for  the  prevention  of  accidents  and  nuisances  by  the 
repeated  opening  of  the  graves.  The  Administration  is  considering  a  new 
plan  for  the  opening  of  a  private  cemetery  for  freehold  graves.  At  the 
cemetery  of  Pbre-Lachaise  a  furnace  for  cremation  has  recently  been  built. 
It  was  opened  to  the  public  in  1889. 

ProstitutiOIL — At  Paris  it  is  well  known  that  five  times  out  of  six 
syphilis  originates  from  clandestine  prostitution,  which  shows  the  peremp- 
tory necessity  for  subjecting  persons  who  gain  their  living  in  that  way  to 
strict  supervision.  Registered  women  who  have  a  private  lodging  are  ex- 
amined once  a  fortnight,  those  who  live  in  a  registered  house  once  a  week, 
ir  ill  or  suspected,  they  are  sent  to  the  prison  of  Saint  Lazare,  where  they 
are  kept  until  all  danger  of  contamination  has  disappeared. 

Public  Buildings,  Hospitals. — Most  of  the  hospitals  in  Paris  are  of 
ancient  date,  consequently  they  have  no  particular  interest  from  the  sani- 
tary standpoint. 

The  new  establishments,  such  as  the  Hospital  Tenon,  the  Hotel  Dieu, 
the  Hospital  Lariboisbre,  the  Lying-in  Hospital,  Clinical  Hospital,  etc., 
etc.,  are  constructed  on  the  plan  of  isolated  pavilions,  with  a  central 
apparatus  for  warming  combined  with  ventilation.  The  ventilation  is 
generally  by  aspiration,  the  air  being  drawn  in  below,  and  the  vitiated  air 
extracted  above.  Most  of  these  hospitals  are  splendid  buildings.  The- 
Hotel  Dieu,  which  contains  450  beds,  cost  forty  millions  of  francs.  In 
respect  of  hygiene  and  practical  organisation  they  cannot  bear  any  com- 
parison with  the  English  hospitals,  which  have  been  described  before. 

Houses  for  Working  Men. — The  question  of  housing  the  working 
classes  in  Paris  has  engaged  the  attention  of  the  Administration,  and  of 
private  persons  for  a  long  time.  In  1852,  ten  millions  of  francs  were  given 
by  Government  for  the  purpose  of  improving  the  dwellings  of  working 
men.  This  sum  was  given  in  the  form  of  subsidies,  which  might  amount 
to  a  third  of  the  cost  of  the  buildings  if  the  plan  were  approved  by  the 
authorities. 

A  subsidy   of  300,000   francs  gave  origin  to  the   workmen's  town   of 
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Mulhouse  (Alsace),  of  world-wide  reputation.  The  Company  then  consti- 
tuted has  built  986  houses  arranged  either  in  groups  of  four  or  in  rows. 
The  blocks  are  considered  to  be  preferable.  Each  building  forms  a  square 
separated  from  the  others  by  plantations  of  trees.  The  latrines  are  placed 
outside  the  houses,  and  the  contents  are  conducted  into  a  water-tight  pit 

The  alleys  separating  the  houses  are  broad,  well-paved,  provided  with 
footways,  and  planted  with  trees.  Fountains  of  excellent  water  are  placed 
at  intervals. 

These  houses  have  cost  from  1,800  to  2,800  francs  ;  the  price  of  the  land 
is  only  8  per  cent,  of  this  sum.  By  paying  rather  a  higher  rent  the  work- 
man can  purchase  the  house  he  occupies. 

Houses  with  furnished  rooms  are  provided  for  single  persons  of  both 
sexes,  but  they  cannot  become  owners. 

No  working  man  can  sell  his  house  unless  the  purchaser  is  approved  by 
the  Company.  He  must  also  engage  to  keep  his  dwelling  clean  and  in 
good  order,  and  to  cultivate  his  gardens.     Subletting  is  not  permitted. 

The  working  colony  founded  at  Guise  by  an  ironmaster,  M.  Godin,  is 
very  remarkable.  It  is  a  great  establishment  inhabited  by  M.  Godin  and 
his  two  hundred  workmen,  thus  forming  a  single  family,  the  name  of  the 
Family  of  Guise  having  been  given  to  the  colony. 

Each  inhabitant  is  most  carefully  tended  from  his  birth  until  his  death. 
A.  nursery  is  provided  for  the  children.  As  soon  as  an  infant  comes  into 
the  world  its  name  is  written  over  the  cradle  intended  for  it.  Whenever 
the  mother  is  obliged  to  go  out  she  has  only  to  take  her  child  to  the  place 
reserved  for  it,  and  may  be  sure  that  it  will  receive  all  necessarj'  attention. 

The  older  children  receive  an  excellent  education  up  to  the  age  of  four- 
teen. The  teachers  are  well  chosen,  and  use  the  best  methods.  The 
young  people  may  afterwards  choose  whether  they  will  take  part  in  the 
work  of  the  factory  and  become  apprentices,  or  follow  other  callings  more 
suited  to  their  tastes.  Each  family  forms  a  separate  household,  and  can 
obtain  everything  it  needs  at  wholesale  prices.  Medical  care  and  medicine 
are  supplied  gratuitously. 

There  is  a  theatre,  a  library,  and  a  hall  for  all  sorts  of  games  for  the 
recreation  of  the  workman  in  his  hours  of  leisure.  M.  Godin  has  con- 
verted his  business  into  a  cooperative  society,  so  that  the  workmen  may 
become  shareholders. 

The  first  attempts  at  improving  the  sanitar)'  conditions  of  workmen's 
houses  in  Paris  were  made  by  M.  Valladon  in  1848.  He  built  a  number 
of  sm^l  houses,  and  let  them  to  workmen  who  purchased  them  by  the  pay- 
ment of  rent  for  a  term  of  years. 

These  houses  have  now  been  replaced  by  large  buildings  which  no 
longer  belong  to  workmen.  The  State  has  employed  two  millions  out  of 
the  ten  millions  of  francs  allotted  in  1852  in  building  seventeen  houses  on 
the  boulevard  Diderot.  They  have  several  storeys,  each  containing  two  tene- 
ments of  three  rooms  with  kitchen,  and  one  tenement  of  two  rooms  also 
with  kitchen. 
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A  sum  of  T,  200,000  francs  taken  from  the  above-named  allocation  was 
granted  to  private  persons  wno  engaged  to  spend  three  times  that  amount 
in  buildings. 

It  was  stipulated  that  the  cost  of  the  sites  should  not  exceed  8  francs 
per  square  mbtre,  and  that  plans  should  be  approved  by  the  architect  of 
the  Minister  for  Public  Works, 

Afterwards  some  companies  and  private  persons  built  a  number  of 
houses  on  the  plan  adopted  at  Mulhouse.  The  tenant  was  required  to 
become  the  purchaser  of  his  house  by  the  payment  of  annual  instalments. 
The  Emperor  Napoleon  III.  built  45  houses  near  the  avenue  Daumesnil, 
which  he  sold  for  100,000  francs  to  a  company  of  working  men  owning 
shares  of  loo  francs  each.  This  company  afterwards  contracted  a  loan  to 
enlarge  the  circle  of  its  opctrations,  but  the  enterprise  brought  in  so  little 
profit  that  these  undertakings  fell  into  disrepute. 

No  one  has  rendered  more  valuable  service  in  this  matter  than  M.  E. 
Cacheux,  who  has  made  a  thorough  study  of  the  question.  In  concert 
with  M.  E.  Muller  he  has  published  a  large  work  entitled  "  Houses  of  the 
working  classes  in  all  countries,"  which  obtained  the  gold  medal  at  the 
Health  Exhibition  in  London.  M.  Cacheux  bought  building  plots  and 
erected  blocks  of  houses  which  were  afterwards  bought  by  the  tenants  by 
the  payment  of  annual  rent.  He  has  calculated  that  100,000  tenements 
are  still  needed  before  the  workmen  of  Paris  can  be  provided  with  healthy 
dwellings.  M.  Cacheux  is  not  discouraged  by  any  difliculty  ;  he  has  formed 
a  project  for  constituting  a  society  for  carrying  out  his  programme.  It 
may  be  hoped  that  his  efforts  w^ill  be  crowned  with  success. 

Hygiene  of  Factories. — In  addition  to  the  regulations  already  men- 
tioned (p.  271)  respecting  the  hygiene  of  factories  which  are  applicable  to 
the  whole  country,  there  are  special  arrangements  made  for  the  city  of 
Paris  and  the  department  of  the  Seine,  relating  to  the  inspection  of  these 
establishments.  Twelve  inspectors  are  employed  to  visit  all  the  classi- 
fied establishments  in  their  districts  at  least  twice  in  the  year.  The 
inspection  should  take  place  at  fixed  times.  Any  infractions  of  the 
regulations  must  be  reported,  and  the  inspector  may  propose  any  measures 
which  seem  to  him  necessary  for  the  health  and  safety  of  the  workmen. 
If  any  important  changes  have  been  made  in  the  methods  of  manufacture 
or  in  the  arrangements  of  the  place,  the  inspector  must  report  the  fact,  lest 
the  changes  should  be  of  a  nature  to  injure  the  public  health. 

The  inspector  must  inform  the  administration  if  he  finds  any  establish- 
ment without  a  licence.  He  gives  notice  of  any  requests  for  the  licensing 
of  new  factories  and  examines  into  complaints  of  all  sorts  relating  to  the 
establishments  in  his  district. 

The  twelve  inspectors  have  a  principal  inspector  at  their  head. 

Hygiene  of  Schools.— French  schools  differ  essentially  from  those  of 
other  countries,  because  they  are  usually  boarding  schools.  In  the  primary 
schools,  where  this  is  not  the  case,  the  children  are  supplied  at  school  with 
food  at  a  low  price.     Those  who  bring  their  own  food  may  warm  it  in  the 
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kitchen   of  the   establishment.     Boarding   schools   include  boarders,  half 
boarders,  and  day  scholars. 

Sanitary  oversight  of  schools  is  incumbent  on  the  mayor  of  each  anon- 
dissement,  and  the  Council  of  Hygiene  belonging  to  it.  The  inspection  pf 
the  hygienic  condition  of  schools  by  medical  inspectors  was  made  obliga- 
tory by  the  law  of  the  30th  October,  1886. 

The  inspection  is  made  according  to  a  special  regulation  including  all 
arrangements  relating  to  the  health  of  the  children  and  the  conditions  of 
the  building. 

Private  schools  are  also  included. 

The  inspectors  are  chosen  from  the  doctors  of  the  commune  or  the 
department ;  their  nomination  must  be  approved  by  the  prefect.  In  the 
department  of  the  Seine  and  Paris  the  medical  inspection  of  schools  has 
been  regulated  by  a  decree  of  the  13th  of  June,  1879.  The  r^ulation 
now  in  force  was  approved  on  the  15  th  of  December,  1883,  and  includes 
the  following  directions  : — 

The  schools  in  Paris  are  divided  into  groups.  Each  group  has  its  doctor 
and  is  subject  to  revision  every  three  years.  Schools  opened  during  the 
interval  are  attached  to  the  nearest  group. 

The  inspectors  must  be  doctors  of  medicine  ;  they  are  nominated  by  the 
Prefect  of  the  Seine  from  a  list  prepared  by  the  Mayor  of  the  arrondisse- 
ment.  The  list  must  have  two  names  for  each  office,  and  the  inspectors 
are  appointed  for  three  years. 

Each  school  must  be  visited  twice  in  the  month,  or  oftener  if  desired  by 
the  Mayor. 

The  inspector  will  visit  the  entrance-halls,  yards,  playgrounds,  latrines 
etc.,  in  company  with  the  principal  of  the  school,  to  whom  he  will  make  his 
observations,  and,  if  necessary,  mention  any  improvements  which  occur  to 
him. 

He  then  passes  to  the  examination  of  the  class-rooms,  noticing  carefiiUy 
the  arrangements  for  lighting,  warming,  and  ventilation,  also  the  furuiture. 
Afterwards  he  sees  the  scholars,  especially  any  of  them  who  may  be 
pointed  out  to  him  as  out  of  health,  or  delicate.  The  inspector  examines 
teeth,  eyes  and  ears,  and  gives  a  general  account  of  the  health  of  each 
child.  The  result  of  the  inspection  must  be  entered  iu  a  special  register 
containing  a  detailed  report  on  cleanliness,  lighting,  etc.  The  inspector 
will'  inscribe  in  a  separate  column  the  names  of  pupils  who  must  be  sent 
home  because  of  illness,  and  indicate  its  nature  or  infectious  character. 
He  must  note  the  number  of  children  absent  through  illness,  and  the 
nature  of  the  disease.  If  any  pupil  needs  special  care  his  family  should 
be  informed  by  letter. 

Children  attacked  by  an  infectious  disease  are  sent  home  at  once,  with  a 
letter  notifying  that  the  child  must  not  return  without  the  sanction  of  the 
medical  inspector,  who  will  then  give  him  a  certificate  declaring  that  he 
may  return  without  danger. 

The  official  Committee  of  Hygiene  should  send  a  list  of  infectious  dis- 
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eases  and  the  symptoms  by  which  they  may  be  recognised  to  the  heads  of 
institutions. 

If  the  principal  observes  any  alarming  symptoms  in  a  pupil,  he  must  send 
him  home  at  once  with  a  letter  explaining  his  reasons,  and  advising  a  visit 
to  the  school  doctor.  After  recovery,  the  child  must  not  return  to  school 
without  a  certificate  from  the  doctor.  This  is  also  required  for  children 
who  have  been  away  from  school  voluntarily.  In  the  last  case  the  prin- 
cip>al  must  obtain  information  as  to  the  nature  of  the  illness,  and,  if  it  is 
infectious,  see  that  the  regulations  are  observed. 

The  medical  attendant  of  the  school  examines  children  who  require 
certificates,  at  his  own  house,  in  consulting  hours.  Within  twenty-four 
hours  after  inspection  the  doctor  must  draw  up  a  report  on  the  state  of  the 
schools  under  his  care  and  send  the  forms  prepared  for  that  purpose  to 
the  Mayor.  The  reports  of  the  doctors  must  be  examined  by  the  Mayors. 
If  he  observes  anything  in  them  of  importance,  the  superior  authorities 
must  be  informed  immediately.  Minor  matters  are  brought  before  school 
Committees. 

When  epidemics  prevail,  and  at  the  express  request  of  the  medica 
inspector,  the  Mayor  possesses  the  right  to  close  the  school ;  but  he  must 
then  inform  the  administrative  authorities.  The  Mayor  presents  quarterly 
reports  to  the  School  Council  containing  the  results  of  the  inspectioA,  and 
at  the  end  of  each  half-year  the  Council  draws  up  a  detailed  report  on  the 
inspections  made  in  each  group.  The  improvements  recommended  by 
the  doctor  are  stated,  with  the  reasons  for  them. 

Of  late  public  opinion  has  been  strongly  against  over-pressure  in 
schools.  The  question  has  been  brilliantly  and  sensibly  treated  by 
the  French  Society  of  Hygiene,  and  by  the  Academy  of  Medicine  in 
Paris. 

In  the  hope  that  the  government  will  soon  take  general  measures 
against  over-pressure,  some  private  schools  have  hastened  to  profit  by  the 
new  ideas. 

The  first  to  take  this  line  was  the  Monge  school,  which  is  justly  re- 
garded as  a  model.  We  shall  therefore  describe  it  particularly,  illustrating 
with  figures,  which  we  owe  to  the  kindness  of  M.  Godart,  the  eminent 
principal  of  the  school. 

The  Hongre  School. — Like  most  French  schools,  the  Monge  school 
receives  boarders,  half-boarders,  and  day  scholars. 

Children  are  allowed  to  enter  a  special  division  from  the  age  of  five 
years.  The  young  people  pass  through  the  preparatory  school  to  the 
government  schools. 

The  Monge  school  is  situated  on  the  boulevard  Malesherbes,  in  one  of 
the  new  quarters  of  Paris.  It  is  built  on  ground  open  on  all  sides,  and 
covers  a  space  of  11,128  square  metres.  The  nature  of  the  ground  and 
arrangement  of  the  buildings,  are  shown  in  Fig.  135.  There  are  three 
stories  besides  the  ground  floor. 

In  the  centre  is  a  large  space  with  a  glazed  roof,  a  kind  of  covered  yard, 
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Plan   du   Rez-de-chaussee 


Fk;.  ,35.-Plan  of  the  Monge  School. 
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2,800  square  metres  in  extent,  where  the  pupils  amuse  themselves  in  bad 
weather.  Large  balconies  run  along  the  first  and  second  stories,  over- 
looking the  play-ground.  The  latter  is  divided  into  two  parts,  each  having 
a  gymnasium. 

The  glass  roof  has  in  its  centre  a  higher  roof,  with  vertical  sides,  i  ^ 
metres  in  height,  and  made  to  open,  so  that  air  is  freely  admitted  by 
sashes. 

There  is  a  special  carriage  entrance  for  the  establishment.  The  pre- 
paratory school,  the  classical  department,  and  the  infirmary,  have  each  three 
seftarate  courts. 

The  hospital  is  in  the  most  retired  part  of  the  grounds,  and  is  completely 
detached  from  the  other  buildings.  It  includes  on  the  ground  floor  a 
room  for  servants  {a)  and  a  kitchen,  baths  (r),  the  dispensary  {d ),  consult- 
ing room  {e)  and  a  sitting  room  for  convalescents  (/).  There  is  a  large 
ward  for  the  sick  (g)  at  the  end  of  the  building. 

The  upper  storey  includes  a  room  for  infectious  diseases,  and  a  place  for 
any  mother  who  may  wish  to  nurse  her  own  child. 

The  other  letters  marked  in  the  plan  designate  music-rooms  ^^),  bath- 
rooms (/■),  office,  counting-house,  superintendent's  room  {J  k  l\  waiting 
room  (w),  principal's  room  («),  secretary's  office  (p\  committee-room  (/), 
porter's  lodge  (^),  censor's  room  (r),  class-rooms  (j),  rooms  for  recreation, 
examination,  and  play  (/  / 1\  inspector's  room  (u\  masters'  rooms  {^\ 
laboratory  (re'),   grand  amphitheatre  {x\  and  physics  laboratory  (^). 

The  first  storey  is  occupied  by  class-rooms,  rooms  for  drawing,  teachers' 
rooms  and  dormitories.  The  second  by  dormitories,  etc.  The  kitchen, 
pantry,  cellar  and  dining-rooms  are  in  the  basement. 

Class-Rooms. — The  class-rooms  are  10  metres  by  8  in  breadth,  and 
4  metres  in  height.  The  maximum  number  of  pupils  is  30  for  each. 
The  walls  are  painted  in  oil  to  the  height  of  one  mbtre ;  above  this  they 
are  covered  with  yellowish  paper,  the  colour  of  maize. 

They  receive  light  from  the  sides,  but  more  directly  from  the  left,  as  the 
light  from  the  right  side  comes  from  the  covered  play-ground  round  which 
most  of  them  are  built.  The  class-rooms,  which  do  not  open  on  the  play- 
ground, have  their  windows  on  the  right  fitted  with  ground  glass  to  soften 
the  light.  The  upper  sashes  of  the  windows  move  vertically,  sliding 
in  a  groove,  so  that  they  can  be  lowered  {fenitres  d  guiiiotine). 

A  central  system  of  heating  by  hot  water  is  combined  with  ventilation 
for  the  whole  place. 

The  foul  air  is  drawn  into  two  rooms  under  the  roof,  which  are  main- 
tained at  a  high  temperature  by  stacks  of  hot-water  pipes.  In  summer 
they  are  warmed  by  two  small  boilers. 

The  openings  for  ventilation  are  calculated  to  supply  25  to  30  cubic 
metres  of  fresh  air  per  hour  to  each  pupil.  The  temperature  is  maintained 
at  14®  to  16°  Centigrade. 

The  artificial  lighting  is  effected  by  gas-lamps  fixed  to  the  ceiling,  and 
provided  with  shades,  which  are  inclined  to  the  horizontal  at  an  angle  of  30^. 


In  front  of  the  black-board  is  a  lamp  with  a  vertical  reflector,  which 
throws  the  light  on  to  the  black  surface. 


Fig.  136.— Desk  at  ihe  Mo.vor  School. 

Each  burner  is  provided  with  a  regulator  {rkeomUre  Giroux),  which 
keeps  the  flame  at  the  same  intensity.     Gas  is  not  used  in  ventilation. 

Each  pupil  has  his  desk,  which  rests  on  an  iron  foot  screwed  to  the 
floor,  and  a  chair  with  a  moveable  back  (Fig.  136). 

Some  of  the  water-closets  adjoin  the  play-ground,  others  at  the  end  of 
the  yards  for  recreation,  near  the  dormitories.  They  are  divided  into 
compartments.  The  walls  are  entirely  faced  with  tiles.  The  floor  is  of 
oak.  The  seat  is  an  iron  cylinder  fitted  to  a  porcelain  pan  ending  in  a 
dischaige-pipe,  which  opens  into  a  filtering- tub.  The  seat  is  of  polished 
mahogany,  which  can  easily  be  removed  for  washing. 

The  small  size  of  this  seat  prevents  the  pupil  from  putting  his  feet  on  it, 
thus  teaching  the  children  to  seat  themselves  properly.  E^ch  apparatus  is 
completely  isolated.  Below  the  wooden  seat  runs  a  copper  pipe  pierced 
with  holes  communicating  with  a  cistern,  which  supplies  water  for  cleansing 
the  pan.  The  small  stream  of  water  from  the  pipe  is  not  suflicient  for 
cleansing.  According  to  the  French  custom,  a  person  is  employed  to 
complete  the  cleansing  with  a  brush.  The  discharge-fall  pipe  has  no 
syphon,  and  is  not  otherwise  trapped. 

Each  closet-pan  has  its  discharge-pipe,  which  joins  the  soil-pipe,  and 
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has  the  same  diameter  as  the  latter.  The  soil-pipe  passes  down  the  wall, 
and  has  a  ventilating-pipe  heated  by  gas. 

This  system  is  considered  satisfactor}'.  It  is,  however,  too  complicated 
for  imitation.  Besides,  it  needs  a  person  always  in  attendance  to  clean  the 
pans  every  time  they  are  used.  There  is  really  as  abundant  a  supply  of 
water  as  in  English  water-closets,  but  it  is  not  used  in  such  a  manner  that 
bad  odours  are  avoided. 

The  urinals  are  built  against  the  wall  opposite  the  water-closets. 
They  are  constantly  flushed  by  a  small  stream,  and  are  perfectly  con- 
structed. 

In  no  country  is  the  accusation  of  over-working  the  pupils  more  justified 
than  in  France.  The  Monge  school  has  adopted  new  ideas;  yet,  the 
classes  last  from  half-past  eight  in  the  morning,  till  half-past  five  in  the 
evening.  There  is  an  interval  of  an  hour  and  a  quarter  for  breakfast 
about  noon,  and  three  recesses,  the  first  half  an  hour,  the  others  a  quarter 
of  an  hour  each ;  but  altogether  there  are  only  two  hours  and  a  quarter 
of  leisure  in  the  day. 

The  pupils  in  the  preparatory  division  work  nearly  as  long,  their  time 
for  recreation  being  only  two  hours  and  a  half. 

The  afternoons  of  Thursdays  are  devoted  to  excursions,  the  half-boarders 
and  day  scholars  not  being  obliged  to  take  part  in  them.  The  children 
are  taken  to  the  country  in  carriages  belonging  to  the  school.     If  the 
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weather  is  bad,  they  go  to  the  museums.  These  excursions  are  so  amnged 
as  to  aid  in  their  instruction. 

The  success  of  these  excursions,  from  a  sanitary  standpoint,  has  indocel 
the  directors  to  arrange  to  have  them  daily,  the  pupils  being  sent  to  ^ 
three  hours  on  the  grass  in  the  Bois  de  Boulogne.  This  r^mc  hasbeai 
followed  for  more  than  a  year,  not  only  with  the  most  excellent  results  lo 
the  health  of  the  children,  but  with  improvement  of  the  work  done,  and 
diminution  of  the  strain  upon  the  children.  During  holidays  the  pupils 
take  more  distant  excursions  under  the  charge  of  a  teacher,  even  visitiii{ 
foreign  countries. 

There  are  three  meals  a  day  at  the  Monge  schools ;  coffee  or  chocolite 
at  8  a.m.,  breakfast  at  1130  a.m.,  composed  of  meat,  vegetables,  and 
dessert;  dinner  at  6  p.m.,  soup,  meat,  vegetables,  and  dessert  Tlie 
children  receive  a  piece  of  bread  between  the  two  principal  meals. 

The  lai^e  dining-room  or  refectory  is  in  the  basement.     It  is  420  mitres 
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high.  The  tables,  which  are  arranged  in  two  rows,  seat  ten  persons  each. 
The  floor  is  cemented  ;  the  walls  are  faced  with  tiles.  The  ceiling  and 
pillars  are  p>ainted  in  oil  and  varnished. 

The  tables  are  made  of  marble,  the  forms  of  polished  mahogany.  At 
the  two  ends  of  the  rooms  are  water  taps,  to  which  are  screwed  pipes  for 
watering,  so  that  the  walls,  floor  and  ceiling  can  be  cleaned  by  sprinkling. 
By  this  means  all  odours  are  removed. 

A  corridor  runs  alongside  of  the  dining-room,  having  taps  of  metal  with 
a  trench  beneath.     Here  the  pupils  can  wash  their  hands  before  meals. 

The  ordinary  temperature  of  the  rooms  is  from  14°  to  16°  C. 

The  dormitories  are  laige  rooms  containing  from  34  to  32  beds, 
separated  from  one  another  by  a  partition  180  metres  in  height.  These 
cubicles  have  separate  doors.  The  washstands  are  placed  in  the  middle  of 
the  room,  as  shown  in  Fig.  137. 

The  apparatus  consists  of  a  slab  of  marble,  in  which  are  placed  move- 
able basins,  swinging  on  an  axis.  Below  is  a  trench  for  the  dirty  water, 
which  flows  to  the  water-closets,  and  helps  to  flush  them.  Each  washstand 
is  numbered  to  correspond  with  the  bed.  Each  dormitory  has  a  cupboard 
and  a  room  in  which  clothes  are  brushed. 

The  dormitories  are  painted  in  oil,  a  bright  colour.  Their  temperature 
in  winter  should  be  from  10°  to  11°  C. 

The  bath-room  is  in  the  basement.  The  arrangements  are  shown  in 
Fig.  138.  Each  bath  is  in  a  little  cell.  In  the  middle  of  the  room  arc 
two  rows  of  basins,  at  the  floor  level  for  foot-baths,  having  each  a  seat 
before  it. 

Two  rooms  are  set  apart  for  vapour-baths,  and  hydropathy. 

The  water  for  the  baths  comes  from  two  cisterns  placed  in  the  roof.  It 
is  heated  by  a  steam  boiler  in  the  basement. 


Fig.  139. — Section  of  Bath-room,  takkn  at  G  II  in  Kig.  13IJ. 

The  temperature  of  the  bath  is  r^ulated  from  above,  so  that  a  single 
tap  suffices  for  the  preparation  of  the  bath.     When  the  water  leaves  the 
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bath  it  flows  into  a  little  runnel,  which  passes  between  the  two  rows  of 
basins  shown  in  Fig.  138. 

The  temperature  of  the  room  is  maintained  at  frqm  18®  to  20°  C. 

The  boarders  take  a  bath  once  a  fortnight,  and  a  foot-bath  twice  a 
week. 

The  school  has  a  medical  man  on  its  staff.  If  a  pupil  has  been  absent 
on  account  of  illness,  he  is  not  allowed  to  re-enter  the  classes  until  he  has 
been  examined  by  the  doctor,  to  whom  he  must  bring  a  written  certificate 
from  the  doctor  who  has  attended  him. 

A  dentist  examines  the  mouth  of  each  child  once  a  month,  and  if  an 
operation  is  necessary  the  parents  are  informed. 
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CHAPTER  I. 

SANITARY  LEGISLATION. 

General  Remarks.— Sanitary  Administration.— Sanitary  Legislation.— 

Foods. — Inspection  of  Pork. — Regulations  concerning  the  Flesh  of  Tuberculous 
Animals. — Inflation  of  Meat. — TheMilk Trade. — Legislation  forFactories. — Laws  re- 
lating to  the  Insurance  of , Workmen  against  Sickness. — Local  Relief  Office. — Local 
Regulations  for  Relief  Offices. — Relief  Offices  for  Factory  Hands,  Builders  and  Arti- 
sans.— ^Law  of  Insurance  against  Accidents. — Precautions  against  Accidents  and 
Control  of  Factory  Work  and  Mutual  Insurance. — Imperial  Bureau  of  Insurance. — 
Vaccination. — Regulations  relating  to  Foods  and  Drinks. — Instructions  concerning 
Vaccination. 

Laws  for  the  Prevention  of  Infectious  Diseases.— General  Arrangements.-^ 

Notification  of  Cases  of  Infectious  Disease,  and  Measures  to  be  taken. — Classified 
Statistics  of  Diseases. — Supplementary  Measures. — Regulations  for  the  Oiganisation 
of  hospitals  for  Infectious  Diseases. — Measures  for  Isolation. — Disinfection. — 
Measures  relating  to  Infectious  Diseases  in  Schools. — Syphilis. — Hospitals. — Corpses 
and  Graves. — Cemeteries. — Protection  of  Children  of  Tender  Age. — Kindergartens 
and  Infant  Schools. — Contamination  of  Streams. — Measures  to  be  taken  in  case  of 
Inundations. — Measures  relating  to  Buildings. 

General  Remarks.  ^Germany  and  England  are  incontestably  the  coun- 
tries in  which  the  science  of  hygiene  has  met  with  its  best  champions. 
But  though  modem  hygiene  has  been  the  subject  of  profound  study  in 
Germany,  the  administration  of  the  laws  relating  to  the  public  health,  with 
few  exceptions,  is  still  left  in  the  hands  of  the  police,  as  in  France.  The 
country  is  still  without  a  general  sanitarj'  law.  There  is  no  lack  of  detailed 
and  precise  regulations,  but  as  the  orders  are  not  classified,  the  entire  col- 
lection must  be  consulted  in  order  to  understand  them.  For  this  reason 
most  of  them  are  unknown  to  the  mass  of  the  people. 

The  confederation  of  Germany  possesses  a  Federal  Council,  and  among 
the  regulations  which  are  applicable  to  the  whole  Empire  are  those  which 
refer  to  the  public  health. 

The  separate  States  have  the  right  to  lay  down  rules  for  themselves, 
Iways  providing  that  they  agree  with  the  fundamental  principles  of  the 
general  laws. 

Allowance  being  made  for  the  imperfections  indicated  above  the  im- 
pottance  of  hygiene  is  more  fully  acknowledged  in  Germany  than  in  any 
other  country  on  the  Continent. 

A  knowledge  of  hygiene  has  been  made  obligatory  in  future  examinations 
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for  doctors,  and  the  medical  hygienists  of  the  districts  submit  to  a  rigorous 
examination  on  all  questions  relating  to  the  public  health. 

The  following  statistics  show  that  the  efforts  made  in  this  direction  have 
not  been  unfruitful,  since  the  mortality  per  i,ooo  inhabitants  which  was  on 
the  average  279  from  1872  to  1875,  dropped  to  261  from  1876  to  1880, 
and  to  25-8  from  1880  to  1884. 

Sanitary  Administration.-— The  Chancellor  of  the  Cierman  Empire 
has  the  principal  direction  of  the  public  health.  He  is  assisted  by  a  con- 
sulting council  which  was  instituted  at  Berlin  in  1876,  under  the  title  of 
the  Imperial  Office  of  Health. 

The  duties  of  this  council  are  as  follows : — It  collects  information  as  to 
the  sanitary  legislation  of  other  countries,  prepares  new  laws  and  sanitax}* 
regulations,  also  exact  hygienic  and  medical  statistics. 

It  is  composed  of  a  director,  4  ordinary  members,  8  medical  assistants, 
and  a  chemist.  Most  of  the  assistants  are  military  doctors  appointed  to 
perform  these  duties  in  turn.  Besides  the  above,  the  Committee  or  Coun- 
cil of  Health  includes  25  honorary  members,  chosen  from  different  parts  of 
the  Empire,  doctors,  engineers,  architects,  apothecaries,  and  veterinary 
surgeons.  They  are  only  consulted  when  problems  of  general  importance 
require  solution. 

In  the  separate  States  on  which  devolves  the  duty  of  >tatching  over  their 
individual  sanitary  services,  the  Minister  of  Public  Instruction  has  the 
direction  of  the  Council,  or,  failing  him,  the  Minister  for  the  Interior. 

In  Prussia  the  Minister  of  Public  Instruction  has  also  the  title  of  Minister 
of  Ecclesiastical  and  Medical  Affairs.  A  special  section  placed  under  his 
direction  undertakes  the  management  of  hygienic  and  medical  questions. 
It  comprehends  5  consulting  members,  3  of  whom  are  doctors. 

A  scientific  and  medical  commission,  and  a  technical  department  for 
pharmaceutical  subjects  assist  the  Ministry  under  the  title  of  consulting 
authorities. 

As  the  sanitary  administration  of  the  different  German  States  does  not 
greatly  differ  from  that  of  Prussia,  and  as  its  organisation  is  generally 
followed  by  the  other  States,  we  shall  more  particularly  consider  Prussia  in 
this  place. 

The  president  has  the  charge  of  matters  relating  to  the  public  health 
in  every  province.  He  is  assisted  by  a  Provincial  Council  which  has  no 
doctor  on  it ;  but  on  medical  and  hygienic  affairs  he  consults  a  medical 
college  of  the  province  (Provincial-Medicinal-Collegium)  composed  of 
doctors,  a  professor  of  midwifery,  the  Director  of  Asylums,  a  veterinar)- 
surgeon,  and  an  apothecary. 

The  functions  of  this  college  are : — To  give  advice  on  questions  of 
hygienic  and  medical  law ;  to  propose  the  measures  necessary  in  case  of  an 
epidemic ;  to  furnish  a  periodical  account  of  these  functions  in  reports  on 
the  sanitary  condition  of  the  province. 

Each  province  is  divided  into  several  districts  {Regierung-Bezirke)  having 
each  a  president  assisted  by  a  council,  one  member  of  which  must  be  a 


J 


SANITARY  LEGISLATION,  357 

medical  councillor  {Regiemngs-Medicinalraih),     This  last  duty  is  usually 
entrusted  to  an  old  physician  of  the  district  {Kreisphysicus), 

If  the  physician  of  the  district  resides  in  a  place  where  there  is  a  medical 
college,  he  is  an  ex-officio  member  of  it. 

In  States  of  small  extent  the  provinces  coincide  with  the  districts,  and 
form  an  arrondissement  {Amt)  with  an  overseer  {Amt/^aiiptmann)  at  the 
head. 

The  consulting  physician  of  a  district  is  entrusted  with  the  superinten- 
dence of  the  sanitary  service,  medical  affairs,  and  pharmacy  ;  also  the  con- 
trol of  the  Relief  Board. 

He  is  expected  to  make  tours  of  inspection  in  his  district  every  year. 

The  district  is  sub-divided  into  sub-districts  {Kreise)  in  which  the  ad- 
ministrative authority  is  called  the  Landrath, 

In  each  of  these  sub-districts  a  district  physician  {Kreisphysicus)  is  placed 
at  the  head  of  the  sanitary  administration.     He  has  a  surgeon  as  assistant. 

In  Germany  the  district  physician  is  the  real  chief  of  the  department  of 
public  hygiene,  as  he  supervises  the  carrying  out  of  the  necessary  meagures 
by  the  local  authority  (Ortspolizei),  His  duties  are  not  always  the  same  in 
different  States. 

They  are  generally  as  follows  : — 

To  approve  plans  relating  to  the  opening  of  new  cemeteries  ; 

To  inspect  charitable  institutions,  hospitals,  and  prisons ; 

To  control  the  sale  of  provisions ; 

To  inspect  offensive  and  dangerous  trades  ; 
.    To  examine  plans  for  the  construction  of  new  factories  ; 

To  superintend  the  hygiene  of  schools  ; 

To  examine  plans  for  the  building  of  projected  schools  : 

To  survey  public  sewers  and  works  of  public  health  ; 

To  direct  and  superintend  vaccination  ; 

To  examine  plans  for  the  building  of  hospitals,  etc.,  and  public  estab- 
lishments ;  also  plans  prepared  for  the  building  of  new  wards  and  streets, 
regulations  for  erections,  etc. 

To  take  suitable  measures  in  case  of  epidemic. 

With  regard  to  infectious  diseases,  it  is  also  the  duty  of  the  District 
Physician — 

1.  To  inform  the  local  police  as  to  the  manner  in  which  each  disease 
spreads,  and  the  early  symptoms  of  the  same ; 

2.  To  give  the  same  information  to  the  public  through  the  newspapers ; 

3.  To  remind  the  persons  who  should  notify  all  cases  of  infectious 
disease ; 

4.  To  inspect  inns  and  lodging-houses  with  the  view  of  taking  measures 
for  preventing  the  spread  of  any  infectious  disease  ; 

5.  To  overlook  prisons  and  places  of  detention  for  the  same  purpose  ; 

6.  To  keep  watch  over  the  health  of  workmen  employed  on  railroads  or 
other  public  works ; 

7.  To  inspect  charitable  establishments ; 
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8.  To  visit  places  which  are  considered  unhealthy,  and  their  surround- 
ings, especially  any  which  have  previously  suffered  from  epidemic  disease ; 

9.  To  superintend  the  sewer  service,  disinfection  of  cesspools,  manure, 
etc. ; 

10.  To  arrange  for  a  strict  inspection  as  to  the  carrying  out  of  the  regu- 
lations for  maintaining  cleanliness  in  such  trades  as  tanning,  slaughtering, 
soap-making,  etc. ; 

11.  To  regulate  the  disinfection  of  railway  stations,  prisons,  and  hotels; 

1 2.  To  enforce  the  regulations  relating  to  the  sale  of  food  and  drinks ; 

13.  To  ascertain  that  the  water  delivered  from  wells  and  fountains  is  of 
good  quality ; 

14.  To  take  measures  to  prevent  the  holding  of  fairs  and  other  assem- 
blages of  the  same  kind,  and  for  the  closing  of  schools ; 

15.  To  organise  medical  attendance; 

16.  To  provide  places  for  the  isolation  of  the  sick ; 

17.  To  arrange  for  the  removal  of  sick  persons ; 

18.  To  select  trained  nurses  ; 

19.  To  name  persons  who  might  assist  the  police,  and  see  to  the  cany* 
ing  out  of  the  proposed  measures  ; 

20.  To  provide  suitable  disinfectants,  and  choose  competent  disin- 
fectors ; 

21.  To  regulate  burials,  and  arrange  for  convenient  mortuaries  ; 

22.  To  forbid  the  exposure  of  corpses  after  infectious  disease,  and  to 
prevent  any  concourse  of  people  at  the  funeral. 

The  doctor  of  each  sub-district  (Kretsphysicus)  must  send  in  an  annual 
report.  A  circular  issued  in  July,  1884,  requires  that  the  report  should 
include  meteorology,  demography,  provisions,  water  supply,  means  of  sub- 
sistence, the  hygiene  of  factories  and  schools,  public  and  private  buildings, 
prisons,  asylums,  relief  board,  hospitals,  ambulances,  the  care  of  the  sick, 
burials,  and  the  staff  of  the  medical  services. 

Vaccination  can  only  be  performed  by  authorised  doctors,  there  being 
official  vaccinators  {Jmpfaerzte)  for  each  sub-district 

The  local  authorities  are  free  to  issue  any  sanitary  regulations  they  may 
deem  necessary,  and  disobedience  is  punishable  with  a  fine. 

Sanitary  Legislation. — Foods  {^Nahrungsmittelgesetz^  14M  May^  1879. 
Kaiserl,  Verordnung  1st  May^  1882). — The  police  must  be  allowed  free 
access  to  places  of  sale  whenever  open.  They  have  the  right  to  demand 
samples  of  all  provisions  exposed  for  sale  or  hawked,  in  shops  as  well  as 
in  markets  and  public  places.  Part  of  each  sample  with  the  official  stamp 
may  be  returned  to  the  seller  at  his  request  If  the  samples  are  satis- 
factory, they  are  paid  for  at  sale  prices. 

Adulteration  and  frauds  are  punished  by  fines,  which  may  amount  to 
1,500  marks,  and  imprisonment  from  6  months  to  ten  years,  with  the  loss  of 
civil  rights. 

The  amount  of  the  fines  is  determined  by  the  official  Board  instituted  for 
the  analysis  of  samples. 
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The  use  of  noxious  colours  in  the  preparation  of  foods  is  prohibited ;' 
nothing  of  this  description  must  be  preserved  or  padded  in  envelopes  tinted 
with  poisonous  colours,  nor  in  vessels  made  of  poisonous  substances,  which 
might  be  communicated  to  the  provisions  they  enclose. 

Inspection  of  Pork  {RundverfUgung  of  the  ^th  January,  1875).— 
The  federal  government  has  invited  all  the  German  States  to  organise 
compulsory  inspection  of  pork  wherever  circumstances  demand  it,  and  the 
inspection  can  easily  be  made.  This  measure  has  been  necessitated  by 
the  epidemics  of  trichinosis  which  have  occurred  frequently  in  Germany, 
the  Germans  being  extremely  fond  of  ham,  raw,  or  only  a  little  smoked, 
and  half-cooked  sausages.  The  report  presented  by  the  Imperial  Office  of 
Health,  requesting  that  this  inspection  should  be  made  compulsory,  has 
not,  however,  been  approved  by  the  government. 

Inspection  relating  to  trichinosis  has  been  established  in  some  places  in 
virtue  of  decrees  containing  the  following  regulations  : — 

Whoever  kills  a  pig  must  have  it  examined  by  an  authorised  inspector. 
When  this  officer  has  given  a  certificate  attesting  that  the  animal  is  free 
from  trichinosis,  the  meat  may  be  cut  up  and  sold.  If  on  the  contrary  the 
pig  is  diseased,  the  expert  must  inform  the  police. 

The  fat  of  a  pig  affected  with  trichinosis  may  be  given  up  for  use  after 
the  meat  has  been  cut  into  small  pieces  and  cooked  for  three  hours  under 
the  superintendence  of  the  inspector.  When  the  fat  has  been  separated, 
the  rest  of  the  meat  must  be  buried  in  the  earth. 

The  inspection  of  meat  suspected  of  trichinosis  is  not  valid  unless  per- 
formed by  a  person  specially  authorised  by  the  police.  This  authorisation 
is  given  to  doctors,  apothecaries,  and  veterinary  surgeons  when  requested. 

Other  persons  who  may  desire  a  similar  licence  must  previously  submit 
themselves  to  a  theoretical  and  practical  examination  before  the  District 
Physician. 

No  inspector  must  examine  the  flesh  of  more  than  6  pigs  in  one  day, 
and  he  must  keep  an  exact  account  of  the  discharge  of  his  duties. 

For  meat  affected  with  measles  there  are  only  local  regulations  varying 
in  degree  of  strictness. 

Segrulations  concemingr  the  Flesh  of  Tuberculous  Animals.-- 

After  consulting  competent  persons,  the  Judge  must  decide  in  each  case 
whether  the  flesh  of  a  tuberculous  animal  is  to  be  considered  diseased,  and 
its  sale  punished  according  to  the  regulations  of  the  Penal  Code  (Straf- 
geseizbucK), 

The  flesh  must  be  considered  diseased  and  noxious  when  it  contains 
tubercles,  or  when  the  animal  is  emaciated  by  the  disease,  though  no  tuber- 
culous deposit  may  be  discovered. 

If  the  animal  is  in  good  condition,  and  the  mischief  is  confined  to  one 
organ,  the  meat  may  be  used  for  food. 

Inflation  of  Heat. — All  inflation  of  meat  is  forbidden,  whether  bellows 
are  used  or  only  the  mouth. 

Milk  TnAB.—{Rundverfugung  of  the  28///  January^  1884).— By  the 
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order  of  the  Chancellor,  a  Commission  has  been  nominated  to  consider 
whether  a  decree  could  be  framed  on  the  basis  of  the  law  of  1879,  reguh- 
ting  the  sale  of  milk  throughout  the  Empire. 

In  practice  a  general  law  of  this  kind  would  present  great  difficulties, 
and  the  arrangements  proposed  were  considered  impracticable,  excepdng 
for  some  important  cities  and  special  localities. 

The  Minister  then  addressed  a  circular  to  the  local  authorities,  iB]giog 
them  to  establish  local  regulations  wherever  the  need  for  them  wis  re- 
cognised, these  regulations  being  made  applicable  to  the  cow-keepers 
as  well  as  to  the  pur\*eyors. 

Orders  relating^  to  Foods  and  Drinks.— A  circular  of  the  3otb 

August,  1882,  contains  regulations  intended  to  prevent  the  mischief  oc- 
casioned by  the  presence  of  ergot  in  the  corn  (secale  cornutum). 

An  order  of  the  30th  October,  1882,  puts  the  public  on  its  guard  against 
poisonous  fungi,  and  recommends  that  mushrooms  should  be  steeped 
several  times  in  boiling  water,  and  afterwards  pressed  before  eating. 

A  circular  of  the  12th  August,  1884,  comprises  instructions  as  tc  the 
methods  of  testing  and  analysing  wines. 

The  orders  of  the  17  th  February  and  29th  December,  1880,  regulate  ihe 
apparatus  employed  in  the  drawing  of  beer  for  sale  {Bierdruckapparaie). 

Inspection  of  Foods. — The  general  law  of  the  14th  May,  1876,  im- 
poses on  the  State  Governments  the  duty  of  convincing  the  public  of  the 
utility  of  laboratories  for  the  analysis  of  foods.  Several  circubrs  were 
accordingly  published  representing  the  importance  of  such  laboratories, 
and  requiring  a  certain  standard  of  knowledge  from  the  inspectors  who 
should  be  attached  to  them.  These  inspectors  must  decide  on  the  quality 
of  the  foods  and  their  chemical  composition,  leaving  questions  as  to  their 
wholesomeness  to  the  District  Physician  or  the  veterinary'  suigeon. 

Particular  instructions  must  be  drawn  up  for  each  establishment,  and 
all  the  trahsactions  must  be  entered  in  a  special  register. 

Legislation  relating  to  Manufactories.— Every  manufacturer  em- 
ploying workpeople  under  the  age  of  eighteen  years  is  bound  to  take  all 
precautions  necessary  for  morality  and  the  preservation  of  health,  and  to 
give  employes  sufficient  time  to  attend  adult  schools.  In  several  States 
attendance  on  these  schools  is  compulsory,  but  each  locality  has  the  right 
to  make  such  rules  for  this  purpose  as  it  thinks  proper. 

Manufacturers  are  bound  to  take  the  necessary  measures  to  secure  their 
workmen  against  accidents  and  against  the  effects  of  employments  injurious 
to  health. 

The  Federal  Council  prescribes  the  regulations  to  be  enforced  in  factories. 
If  these  regulations  do  not  exist  in  a  province,  it  is  incumbent  on  the  local 
authorities  to  introduce  them. 

Children  under  twelve  years  are  not  admitted  into  manufactories.  Up 
to  14  years  the  working  day  must  not  exceed  6  hours,  and  the  children 
must  be  allowed  half  an  hour  in  the  day  for  rest. 

From  14  to  16  the  working  day  is  ten  hours  in  length,  with  an  hour's 
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interval  at  noon,  and  half  an  hour  morning  and  evening.  Work  must  not 
begin  before  half-past  five  in  the  morning,  nor  be  continued  later  than  half- 
past  eight  in  the  evening. 

During  the  interval  for  rest  the  children  must  not  remain  in  the  factory, 
or  only  as  many  as  are  necessary  to  present  the  work  from  being  com- 
pletely stopped. 

The  employment  of  young  people  on  Sundays  and  fete  days  is  forbidden. 

Children  employed  in  factories  must  attend  the  primary  school  at  least 
three  hours  a  day,  as  their  education  is  not  finished. 

Every  manufacturer  who  wishes  to  employ  young  people  must  inform 
the  police  of  the  district  {Ortspolizei)  in  writing.  This  declaration  must 
comprise  a  statement  as  to  the  days  of  work,  the  time  when  it  begins  and 
ends,  the  length  of  the  intervals  allowed,  and  the  nature  of  the  work  to  be 
performed.  No  change  in  these  arrangements  can  be  made  without  a 
new  declaration. 

In  the  workshop  where  young  people  are  employed,  a  list  of  names 
must  be  conspicuously  shown,  indicating  the  number  of  hours  of  work  for 
each,  and  the  intervals  of  rest.  The  r^ulations  as  to  the  work  of  children 
in  factories  must  be  put  in  the  same  place. 

Women  and  children  must  not  be  employed  in  trades  which  are  danger- 
ous to  health.  A  woman  must  not  return  to  work  for  three  weeks  after 
her  confinement. 

To  insure  the  strict  observance  of  these  rules,  government  nominates 
factory  inspectors  who  must  render  an  account  of  their  work  to  the  P'ederal 
Council. 

Every  breach  of  the  rules  is  punishable  by  a  fine,  which  may  amount 
to  j^75  or  six  months'  imprisonment. 

In  order  to  protect  the  public  against  nuisances  caused  by  manufactories, 
a  special  authorisation  is  necessar}-  for  the  opening  of  these  establish- 
ments. If  the  public  make  no  objection  to  the  application,  the  authorities 
shall  take  account  of  the  possible  advantages  and  annoyances  before 
granting  the  licence.  This  will  not  be  given  until  the  arrangements  for 
the  safety  of  the  workmen  are  satisfactory.  In  case  of  refusal,  the  reasons 
will  be  communicated  to  the  applicants. 

If  the  carrying  on  of  a  factory  becomes  a  source  of  danger  or  a  nuisance, 
the  administration  may  order  it  to  be  closed.  In  this  case  the  proprietor 
has  a  right  to  compensation. 

Law    on   the    Insurance    of   Workmen   against   Sickness 

{Reichsgesetz  betreffend  die  Krankenversicherung  der  Ar better ^  June  15///, 
1888). — Every  workman  engaged  for  more  than  a  week  is  obliged  to 
insure  against  illness,  etc.,  if  his  daily  wages  do  not  exceed  6^.  Zd, 
.  Eacb  Commune  may  form  a  district  for  insurance,  having  its  relief 
office,  or  several  may  have  an  office  in  combination.  As  soon  as  a  work- 
man falls  sick  he  receives  medical  attendance  gratuitously,  also  medicine, 
spectacles,  trusses,  and  similar  articles  if  required. 

If  the  patient  is  absent  from  work  through  sickness  for  more  than  two 
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days,  he  receives  half  the  daily  rate  of  wages  usual  in  that  place.     This 
help  is  not  continued  longer  than  thirteen  weeks. 

The  Communes  have  the  power  to  enact  that  this  assistance  will  not 
be  given  in  cases  of  illness  or  injuries  occasioned  by  quarrels,  drunken- 
ness, or  debauchery. 

The  premiums  are  paid  in  advance  every  week,  and  must  not  exceed 
\\  per  cent,  of  the  wages. 

The  insurance  office  is  managed  gratuitously,  and  must  not  be  included 
in  the  budget  for  the  Commune. 

A  report  of  the  state  of  the  office  must  be  sent  every  year  to  the 
superior  authority.  If  the  resources  of  the  office  are  insufficient,  the 
deficit  may  be  covered  by  an  advance  from  the  office  of  the  Commune. 
If  it  is  ascertained  by  the  annual  reports  that  the  contributions  do  not 
defray  the  expenses,  the  premiums  may  be  raised  to  2  p)er  cent  on  the 
wages  with  the  sanction  of  the  authorities.  If  there  is  any  surplus,  it  goes 
to  form  a  reserve  fund. 

If  the  annual  accounts  continue  to  show  a  surplus,  premiums  may  be 
reduced  or  the  allowances  increased.  Failing  the  adoption  of  these 
measures  by  the  Commune,  they  may  be  ordered  by  the  superior 
authority. 

When  the  number  of  insurances  in  a  Commune  falls  below  fifty,  or  2  per 
cent,  on  the  wages  does  not  cover  the  expenses,  the  authorities  may 
associate  several  Communes  together  if  desired. 

Every  Commune  having  more  than  10,000  inhabitants,  being  associated 
with  others  having  a  smaller  population,  has  the  right  to  take  the  manage- 
ment of  the  relief  office. 

Local  Office  for  Relief  {Orts-Krankenkassen), — The  different  places 
in  a  Commune  may  each  form  a  benefit  society  for  themselves  '\i  the 
number  of  compulsory  insurances  is  not  less  than  100.  These  offices 
will  be  attached  to  the  several  branches  of  industry.  Several  trades  may 
unite  when  the  number  of  workmen  in  each  is  less  than  100. 

The  trades  which  only  employ  a  small  number  of  workmen  may,  how- 
ever, have  their  own  office,  if  the  local  authority  approves  of  its  consti- 
tution. 

These  local  offices  may  make  different  arrangements  from  those  of  the 
Communes ;  they  may  continue  grants  beyond  the  thirteen  weeks ;  women 
receive  assistance  during  their  confinement ;  members  of  the  family  may 
obtain  medical  aid  and  medicine,  etc.,  gratuitously,  and  contributions  are 
made  towards  the  cost  of  funerals.  But  those  funds  must  not  be  used  for 
education  nor  for  help  in  old  age. 

The  deposits  are  regulated  by  the  needs  of  the  office.  Rules  must  be 
drawn  up  by  the  Commune,  and  approved  by  the  superior  authority. 

Members  of  the  Society  changing  their  employment  may  remain  in  the 
Society  as  long  as  they  continue  to  pay  their  contributions,  and  reside  in 
Germany.  If  the  payment  of  the  premiums  is  neglected,  the  right  to 
assistance  is  forfeited. 


SANITARY  LEGISLATION.  3^3 

A  member  out  of  work  receives  assistance  for  three  weeks. 

Each  office  must  create  a  reserve  fund  equal  in  value  to  the  average 
amount  of  assistance  given  per  annum. 

Arrangements  Common  to  all  Relief  Offices. — Every  employer  is  bound 
to  inform  the  office  whenever  he  engages  or  dismisses  a  workman,  so  that 
the  name  may  be  inscribed  or  taken  off  the  list  of  contributors. 

Whoever  neglects  this  formality  takes  on  himself  the  obligations  of  the 
office,  and  is  liable  to  a  fine  of  a  guinea. 

The  employer  must  see  that  his  workmen  make  their  payments  in 
advance.  He  is  bound  to  pay  into  the  office  a  sum  equal  to  a  third  of 
that  paid  by  the  workmen.' 

Th6  present  law  does  not  annul  the  obligations  belonging  to  the  Com- 
mune and  the  Relief  Board. 

Belief  0£9ces  for  Manufactories  {Betriebs-  (Fahrik)  Kranken- 
kassen). — In  all  factories  employing  at  least  fifty  workmen,  a  relief  office 
may  be  established  for  cases  of  sickness,  and  if  the  Commune  requires  it, 
the  owner  of  the  factory  may  be  compelled  to  found  one. 

The  same  obligation  may  be  imposed  on  factories  where  the  work  is 
dangerous,  even  though  less  than  fifty  workmen  are  employed. 

Permission  to  form  a  small  office  may  also  be  given  to  a  small  factory, 
if  suitable  guarantees  are  offered  for  the  maintenance  of  the  office. 

The  proprietor  of  a  factory  who  shall  have  neglected  to  form  a  relief 
office  within  a  fixed  time,  will  be  liable  to  pay  to  the  communal  or  local 
offices  a  sum  equal  to  half  the  wages  of  his  workmen. 

The  payments  to  the  relief  office  for  factories  are  made  by  the  employer, 
who  is  bound  to  contribute  a  third  of  the  sum  paid  by  the  workmen.  In 
cases  where  3  per  cent,  on  the  wages  will  not  suffice  for  the  maintenance 
of  the  office,  the  difference  must  be  made  up  by  the  employer. 

Relief  Office  for  Workmen  Employed  in  Buildings    {Bau- 

krankenkasseny-^BxiiideTS  who  employ  from  time  to  time  a  great  number 
of  workmen  are  bound  to  form  relief  offices  for  their  convenience.  Any 
employer  failing  in  this  obligation  will  be  compelled  himself  to  pay  the 
expenses  imposed  by  this  law  when  a  case  of  need  occurs. 

Relief  Office  for  Artisans,  etc.  {Innungs-Krankenkassen^  Knapp- 
schaftskasseri), — Workmen  who  belong  to  a  Relief  Office  for  Artisans,  or 
any  similar  society,  need  not  contribute  to  the  different  offices  above-named, 
always  providing  that  the  advantages  offered  by  their  own  society  are  at 
least  as  considerable  as  those  of  the  other  offices. 

Law  relatinsr  to  Insurance  against  Accidents  {Unfallversiche- 

rungsgesetZy  6th  July^  1884). — This  law  completes  the  legislation  for  in- 
surance against  sickness,  but  the  regulations  which  it  comprises  are  only 
applicable  after  the  expiration  of  the  thirteen  weeks  during  which  grants 
are  made  by  the  relief  office  to  those  entitled  to  them. 

In  the  event  of  accidents,  a  life  annuity  is  given,  which  may  rise  to 
two-thirds  of  the  workman's  annual  income,  if  he  is  quite  incapacitated 
for  work ;  in  the  event  of  partial  incapacity,  the  grants  are  regulated  so  as 
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to  provide  the  necessaries  of  life  according  to  the  degree  in  which  the 
sufferer  is  invalided.  In  the  event  of  death,  the  exp)enses  of  burial  are 
paid,  and  the  survivors  are  entitled  to  a  pension.  A  widow  receives  20  per 
cent,  of  the  annual  income  of  the  deceased,  and  each  child  15  per  cenL» 
but  the  total  grant  must  not  exceed  60  per  cent,  of  the  workman's  wages. 

Parents,  whether  by  birth  or  adoption,  receive  20  per  cent,  of  the 
annual  income  of  the  deceased  if  he  was  unmarried.  The  insurance  is 
secured  by  mutual  engagements  contracted  by  trade  guilds  (BcrufsgtnoS" 
senschaften)  established  in  certain  defined  districts. 

Employers  are  bound  to  announce  their  participation  in  the  insurance 
within  the  time  fixed  by  the  Imperial  Bureau  of  Insurance,  and  to  state 
the  average  number  of  workmen  they  employ  in  the  year. 

The  authorities  of  the  district  must  prepare  a  list  of  the  trades  existing 
in  their  jurisdiction,  and  of  the  workmen  employed.  This  list  is  sent  to 
the  Imperial  Bureau  of  Insurance. 

When  a  society  for  insurance  is  not  voluntarily  formed,  the  Federal 
Council  invites  employers  to  establish  one  by  mutual  agreement. 

Trades  are  divided  into  classes  according  to  the  gravity  of  the  risks 
incurred  by  the  workmen,  and  the  amount  of  the  contributions  is  regu- 
lated according  to  this  classification. 

Precautions  against  Accidents  and  Control  of  the  Work  of 
Factories  in  the  interest  of  Insurance  Societies.-- A  group  of 

insurance  societies  {Genosscnschaft)  has  the  right  to  adopt  suitable  pre- 
cautions against  the  dangers  ot  work  in  factories.  If  these  measures  are 
not  carried  out,  the  factor)-  must  be  put  into  a  class  where  higher  pay- 
ments are  imposed. 

A  careless  workman  is  liable  to  a  fine  of  6  marks,  which  is  given  to  the 
relief  office  for  the  sick. 

All  grants  must  be  sanctioned  by  the  general  Imperial  Bureau  of 
Insurance. 

All  the  members  of  a  mutual  insurance  society  are  authorized  to  select 
persons  to  see  that  the  measures  recommended  are  carried  out. 

Imperial  Bureau  of  Insurance  {Reichs'Versicherufigsamt),'-i:\it 

control  of  the  laws  for  insurance '  societies  is  exercised  by  the  general 
Imperial  Bureau  of  Insurance  at  Berlin.  It  is  composed  of  a  Committee 
of  three  members,  appointed  for  life  by  the  Emperor  on  the  nomination 
of  the  Federal  Council,  and  of  eight  temporary  members.  Four  of  these 
are  chosen  by  the  members  of  the  Federal  Council,  and  the  other  four 
by  the  presidents  of  the  groups  of  insurance  societies.  Two  of  the  last 
are  nominated  by  the  workmen  in  their  respective  groups. 

The  other  functionaries  of  the  Bureau  are  appointed  by  the  Chancellor. 

All  complaints  and  objections  relating  ta  this  law  are  submitted  to  the 
decision  of  the  general  Bureau  of  Insurance  Societies,  which  is  also  charged 
with  the  duty  of  inspecting  the  operations  and  accounts  of  all  the  groups 
of  insurance  societies.  The  costs  for  maintenance  of  the  insurance  senrice 
form  an  imperial  charge. 
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■  Vaecinatlon  {ReichS'Impf^sctz,  April  Zth,  1874.)— This  law  is  in  force 
in  all  the  German  States.  Every  child  must  be  vaccinated  in  the  year  which 
follows  that  of  its  birth,  unless  the  doctor  certifies  that  it  has  already  had 
small-pox. 

All  pupils  of  public  or  private  schools,  Sunday  schools  and  evening 
schools  excepted,  must  be  re-vaccinated  in  their  twelfth  year,  unless  they 
have  had  small-pox,  or  have  been  successfully  vaccinated  within  five  years. 

When  a  doctor  certifies  that  a  sick  child  cannot  be  vaccinated  without 
danger  to  life  or  health,  the  operation  must  be  performed  in  the  course 
of  the  following  year.  If  the  illness  continues,  the  vaccinator  must  him- 
self decide  when  the  operation  should  be  performed. 

If  the  first  vaccination  should  not  succeed,  it  must  be  attempted  a  year 
later,  and  if  still  unsuccessful,  a  third  time. 

When  the  vaccination  of  children  has  been  neglected,  the  operation 
must  be  performed  within  a  time  fixed  by  the  local  authorities. 

All  vaccinated  persons  must  present  themselves  for  examination  not 
earlier  than  the  sixth  day,  or  later  than  the  eighth  day  after  the  opera- 
tion. 

Districts  for  vaccination,  each  having  a  doctor,  must  be  formed  in  every 
town. 

Vaccination  is  gratuitous,  and  is  performed  in  the  months  of  May  or 
September  at  the  times  and  places  fixed  bj'  the  doctor.  The  places  for 
vaccination  and  inspection  must  be  within  five  kilometres  of  each 
other. 

A  list  of  persons  to  be  vaccinated  must  be  supplied  to  the  doctor  by 
the  authorities,  and  the  doctor  will  prepare  lists  of  successful  vaccinations, 
and  forward  them  to  the  authorities. 

Only  doctors  are  authorized  to  perform  vaccination. 

It  is  incumbent  on  the  governments  of  the  different  States  to  establish 
depots  for  the  vaccine  required  for  the  observance  of  the  regulations  of  the 
Federal  Council. 

These  depots  supply  the  vaccine  gratuitously,  the  quantity  received  and 
given  out  being  registered. 

Public  vaccinators  are  obliged  to  furnish  as  much  vaccine  as  their  supply 
permits. 

After  examination  the  person  vaccinated  will  receive  a  certificate,  on 
which  is  written  the  name  and  age,  and  the  result  of  the  operation,  and 
that  it  must  be  performed  again  in  cases  in  which  this  is  necessary. 

The  certificate  must  be  presented  as  often  as  the  authorities  require  it, 
or  when  the  child  seeks  admission  into  a  school. 

Directions  concerning   Vaccination.— If  an  infectious  disease 

shows  itself  in  a  place,  whether  scarlet  fever,  measles,  diphtheria,  whooping 
cough,  spotted  typhus,  or  erysipelas,  vaccination  is  forbidden  until  after 
its  disappearance. 

When  the  periods  for  vaccination  are  fixed,  and  the  public  is  informed  of 
them,  private  directions  for  the  care  of  vaccinated  persons  are  issued. 
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Before  vaccine  is  taken  from  a  child,  the  latter  must  be  examined  when 
quite  naked,  in  order  to  ascertain  that  it  is  perfectly  sound  and  healthy. 
It  must  be  the  child  of  parents  free  from  hereditary  disease,  must  be 
legitimate,  not  the  first  child  of  the  family,  and  above  all,  must  not  be  the 
child  of  a  woman  who  has  had  several  miscarriages. 

The  child  from  whom  vaccine  is  to  be  taken  must  be  at  least  six  months 
old,  and  must  liot  have  any  sores,  eruptions,  or  glandular  swellings,  nor 
bear  traces  of  any  chronic  affection  of  the  nose,  eyes  or  ears. 

It  must  not  have  rachitic  limbs. 

The  vaccine  used  must  be  free  from  blood  or  pus,  and  flow  from  the 
vesicle  spontaneously  after  incision.  Vaccine  too  liquid  or  of  bad  odour 
must  not  be  used. 

The  glycerine  added  to  the  vaccine  must  be  i>erfectly  pure,  and  the 
mixture  must  be  made  with  an  absolutely  clean  glass  rod,  sterilized  by 
heat 

Children  under  three  months  must  not  be  vaccinated,  nor  any  sufifenng 
from  acute  or  chronic  disease,  or  bad  nutrition.  The  doctor  may  set 
aside  this  regulation  if  there  is  an  epidemic  of  small-pox. 

The  lancet  for  vaccination  must  be  perfectly  clean,  washed  and  dried 
after  every  operation,  not  with  linen,  but  with  carbolic  or  salicylic  cotton. 
Pure  water  or  glycerine  is  used  for  diluting  the  vaccine.  It  is  forbidden  to 
apply  the  vaccine  with  a  brush. 

The  vaccination  is  considered  satisfactory  if  two  pustules  are  well 
developed.  If  there  is  only  one,  the  operation  is  renewed  with  the  vaccine 
which  comes  from  it,  and  the  certificate  of  vaccination  may  be  given.  In 
cases  of  re-vaccination  it  is  considered  satisfactory  if  small  pustules  form  on 
the  skin. 

Children  must  not  be  taken  to  the  place  for  vacdnation  from  any 
house  where  there  is  infectious  disease,  but  such  children  must  be  vacci- 
nated and  examined  separately. 

Before  children  are  taken  to  be  vaccinated,  they  must  be  bathed  and 
properly  clothed.  Any  who  are  dirty  will  be  sent  back  by  the  person  in 
charge  of  the  place. 

The  place  for  vaccination  must  be  clean,  well  lighted,  and  ventilated 
No  crowding  is  allowed  in  the  room. 

Laws  for  the  Prevention  of  Infectious  Diseases  {Regulativ  der 

8  Augusty  1825  ;  Gesetz  iiber  allgemeine  Landesverwaltung  der  21  Mdrz^ 
1850;  und  der  20  September^  1867). 

General  ReSfUlations. — Commissions  of  public  hygiene  are  estab- 
lished for  the  prevention  and  treatment  of  infectious  diseases.  In  towns 
having  more  than  5,000  inhabitants  these  Commissions  are  made 
compulsory.  In  smaller  places,  and  in  the  country,  the  matter  is  left  to 
the  government. 

These  Commissions  are  composed  of :  the  head  of  the  police,  who  is 
president  by  right ;  the  president  of  the  Municipal  Council ;  one  or  more 
doctors  nominated  by  the  police ;  three  men  chosen  among  the  delegates 
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from  the  town ;  in  garrison  towns,  one  or  more  officers  nominated  by  the 
commandant,  and  lastly,  a  military  doctor  of  the  first  class. 

In  very  populous  towns  the  police  decide  whether  it  is  needful  to  name 
sub-commissions  in  addition,  comprising  at  least  one  doctor  or  surgeon,  an 
official  of  the  police  or  the  municipality,  and  several  members  chosen  by 
the  Commune. 

All  these  Commissions  are  partly  consultative,  partly  executive.  The 
police  must  be  assured  that  a  meeting  will  be  held  whenever  summoned, 
and  they  are  bound  to  take  the  proposals  of  the  Commission  into  con- 
sideration. 

The  functions  of  the  Commission  are  ; 

To  watch  over  the  sanitary  condition  of  the  town  and  district. 

To  remove,  as  far  as  possible,  all  cases  which  might  originate  or  propa- 
gate epidemics,  such  as  dirt  in  general,  overcrowded  and  unhealthy  houses, 
impure  air,  unwholesome  food. 

To  enlighten  the  public  as  to  the  principal  infectious  diseases,  and  the 
best  means  of  protection  against  them. 

To  organize  establishments  for  the  sick  in  case  an  epidemic  is 
threatened. 

To  assist  the  police  in  all  measures  taken  to  hinder  its  spread. 

The  Commune  must  provide  for  expenses  ;  if  any  reluctance  should  be 
shown,  the  superior  authorities  are  to  be  informed,  but  necessary  measures 
must  not  be  delayed. 

In  urgent  cases  the  Commission  must  meet  as  often  as  needful,  and 
inform  the  authorities  as  to  the  sanitary  condition  of  the  place,  and  the 
measures  taken  once  a  week. 

Notification  of  Infectious  Diseases,  and  Measures  to  be  taken. 

— Every  father  of  a  family,  occupier,  hotel-keeper,  doctor  or  clergyman,  is 
bound  to  inform  the  police  of  any  cases  of  infectious  disease  which  might 
endanger  the  public  health ;  also  of  all  cases  of  suspected  illness  or  death. 
In  the  latter  case  the  burial  cannot  take  place  without  the  permission  of 
the  police. 

At  the  first  notification  of  a  case  of  suspected  disease,  the  police  must 
have  the  patient  examined  by  a  doctor.  If  the  latter  ascertains  that  the 
illness  is  of  a  dangerous  character,  the  administration  and  the  military 
authority  of  the  place  must  be  informed  without  delay. 

If  the  number  of  the  sick  increases,  the  communal  authorities  of  the 
neighbouring  districts  should  be  warned. 

During  the  prevalence  of  any  epidemic,  one  member  of  the  Commission 
of  Hygiene  must  always  be  in  attendance  at  the  office,  and  is  authorized  to 
take  necessary  measures  at  once  in  urgent  cases. 

The  police  must  keep  a  journal  in  which  every  case  of  illness  is 
registered;  the  name  of  the  patient,  his  age,  religion,  profession,  or 
occupation,  his  dwelling,  the  day  on  which  the  illness  began,  the  probable 
cause  of  it,  the  place  where  he  was  nursed,  the  name  of  the  person  who 
nursed  him,  lastly  the  day  of  recovery  or  death. 
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In  addition,  a  report  is  sent  to  the  government  of  the  province  every 
day  and  every  week  concerning  the  patients  under  treatment,  cures  and 
deaths,  with  a  meteorological  summary. 

Statistics  of  Diseases. — Circulars  of  the  15th  January  and  23rd 
May,  1 88 1,  oblige  doctors  to  collect  information  on  the  statistics  of  in- 
fectious diseases. 

For  this  purpose  the  medical  counsellor  of  each  department  sends  to  the 
Imperial  Bureau  of  Hygiene  a  list  of  all  the  cases  of  cholera,  small-pox, 
typhoid  fever,  eruptive  typhus  fever,  measles,  scarlet  fever,  diphtheria,  and 
puerperal  fever,  which  have  occurred  in  the  district  under  his  jurisdic- 
tion. This  list  must  be  sent  on  a  post  card  according  to  the  following 
form : — 


German  Imperial  Post. 


side/or  the  Address. 

Post  Card. 

To  the  Imperial  Bureau  of  Hygiene, 

(Kaiserlichc  Gesundheitsamt), 

In  Berlin, 

N.W. 
On  the  Imperial  Service. 

(Name  or  official  seal.) 


District 

Year  189 

Week  of  the  year 


Opposite  side. 


From to. 


189. 


DlSKASKS. 


Cholera 
Small  Pox 
Typhoid  Fever 
Spotted  Typhus 
Measles 
Scarlatina 
Diphtheria    ... 
Puerperal  Fever 


Cases. 


Observations 

District  Medical  Officer. 


Deaths. 


If  no  case  of  infectious  disease  occur  during  the  week,  the  word  ^^vacar 
is  written. 

Supplementary  Regrulations.  -The  police  must  prevent  assemblies 
of  all  kinds  during  the  prevalence  of  epidemics,  and  if  circumstances  make 
it  necessary,  they  may  close  places  of  public  entertainment  or  re-union, 
with  the  exception  of  churches. 
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They  may  also  put  off  the  weekly  market,  or  order  various  changes  to 
lessen  the  danger  of  infection. 

Annual  fairs  can  only  be  suppressed  by  the  Governor  of  the  province, 
and  the  great  fairs  {Messen)  by  the  Ministry  which  regulates  them. 

The  closing  of  schools  is  regulated  by  special  arrangements  which  will 
be  cited  hereafter. 

Military  or  other  travellers  attacked  with  infectious  disease  must  not  be 
billeted  on  townsmen  if  it  is  possible  to  provide  for  them  otherwise.  It 
is  also  forbidden  to  lodge  healthy  persons  in  a  house  where  there  is  in- 
fectious disease. 

Conscripts  who  are  directed  to  different  bodies  of  troops  must  be 
examined  on  their  arrival,  as  well  as  at  their  departure.  The  sick  must  be 
separated  from  the  healthy. 

If  while  on  the  march  they  have  passed  through  places  where  cholera, 
typhus,  or  dysentery  are  epidemic,  the  conscripts  must  be  carefully  dis- 
infected on  their  arrival  with  all  their  possessions. 

Foreigners  ill  of  infectious  disease  must  be  sent  back  with  all  necessar}' 
precautions  if  the  journey  can  be  made  without  endangering  life,  and  the 
distance  to  the  frontier  does  not  exceed  35  kilometres. 

This  regulation  is  not  enforced  if  there  is  a  special  establishment  for  the 
treatment  of  sick  persons  in  the  place. 

The  medical  attendant  must  decide  whether  a  patient  should  be  nursed 
at  home  or  removed  to  the  hospital.  He  must  take  account  of  the  nature 
of  the  dwelling,  the  character  of  the  illness,  distance  from  the  hospital,  etc. 

In  general,  however,  a  patient  must  not  be  taken  away  from  home  with- 
out the  consent  of  the  head  of  the  family,  but  in  exceptional  cases  he  may 
be  removed  by  an  order  of  the  police,  or  the  Committee  of  Hygiene  for 
the  district. 

The  removal  of  a  person  suffering  from  infectious  disease  from  one 
private  house  to  another,  is  forbidden  without  the  sanction  of  the  police, 
who  must  make  the  necessary  arrangements  for  preventing  the  spread  of 
the  infection. 

When  a  patient  suffering  from  infectious  disease  is  nursed  at  home,  the 
doctor  must  see  that  the  sanitary  regulations  are  rigorously  followed,  and 
the  police  must  superintend  their  execution. 

Regulations  for  the  Organization  of  Hospitals  for  Infectious 

Diseases. — A. — The  building  must  be  isolated  and  situated  in  an  open 
space,  if  possible  away  from  inhabited  quarters,  but  at  such  a  distance 
that  the  patients  may  be  taken  to  it  without  difficulty  or  distress. 

B. — ^There  must  be  no  communication  between  the  hospital  and  its 
surroundings,  and,  where  necessary,  complete  isolation  must  be  estab- 
lished. 

C. — The  beds  must  be  separated  by  at  least  75  to  90  centimetres,  and 
each  patient  must  be  allowed  14  cubic  metres  of  space.^ 

Convalescents  are  placed  by  themselves.     Hospitals  must  be  provided 

^  This  regulation  was  made  in  1835.     In  England,  52  cubic  mitres  are  required. 
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with  spare  wards,  so  that  the  wards  occupied  may  be  vacated  from  time 
to  time  and  carefully  purified. 

D. — The  air  of  the  hospital  must  be  kept  fresh  and  pure.  The  furni- 
ture must  be  kept  perfectly  clean,  as  well  as  the  rooms. 

E. — The  clothing  of  the  patients  must  be  separately  stored  and  carefully 
disinfected  before  it  is  returned  to  them. 

F. — Convalescents  must  be  isolated  until  they  leave  the  hospital 

Measures  for  Isolation. — Persons  suffering  from  infectious  diseases 
should  be  separated  from  the  healthy.  Where  isolation  cannot  be  ap- 
plied to  the  whole  house  or  storey,  it  should  be  secured  by  means  of  a 
room  having  a  separate  entrance ;  and  persons  having  charge  of  the  patient 
must  abstain  from  all  contact  with  the  other  inhabitants  of  the  house. 

In  grave  cases  the  police  may  prevent  all  communication  between 
a  house  and  the  neighbourhood,  in  virtue  of  an  order  of  the  13th  Novem- 
ber, 1883. 

When  isolation  cannot  be  carried  out,  the  police  should  hang  a  black 
tablet  with  the  name  of  the  disease  written  on  it  in  a  conspicuous  place 
on  the  house.  This  must  not  be  taken  away,  nor  the  isolation  broken 
until  after  the  doctor  has  certified  that  all  danger  of  infection  has  dis- 
appeared. 

Patients  suffering  from  infectious  disease  of  a  less  serious  character,  arc 
merely  warned  to  avoid  direct  contact  with  strangers,  and  to  keep  away 
from  public  places. 

Disinfection. — As  soon  as  the  patient  has  been  removed  to  the  hos- 
pital, and  after  his  recovery  or  death,  if  he  has  l>een  nursed  at  home,  all 
his  possessions  must  be  purified,  according  to  the  special  regulations  for 
epidemics. 

The  invalid,  and  all  persons  who  have  been  in  attendance  on  him,  must 
be  disinfected  with  the  greatest  care. 

Establishments  for  disinfection  should  be  opened  wherever  possible; 
they  should  be  placed  under  the  superintendence  of  an  agent  of  the  police, 
with  a  competent  assistant. 

Articles  which  have  been  in  contact  with  a  |>erson  suffering  from  an 
infectious  disease  must  not  be  used  for  any  purpose,  nor  taken  away  until 
they  have  been  disinfected  according  to  the  regulations. 

The  importation  of  bedding  or  linen  from  a  country  in  which  epidenuc 
disease  prevails  is  forbidden. 

The  body  of  a  person  who  has  died  in  his  own  house  of  infectious 
disease  must  be  placed  in  an  isolated  room,  and  the  regulations  respecting 
disinfection  observed  until  the  funeral,  which  will  take  place  at  the  end  of 
the  time  indicated  by  the  law,  unless  the  doctor  should  certify  that  imme- 
diate burial  is  necessary. 

The  coffin  must  be  water-tight,  and  the  grave  at  least  i  -80  metres  in  depth. 

Persons  who  have  assisted  in  laying  out  the  body,  placing  it  in  the  coffin 
and  all  who  have  come  in  contact  with  the  corpse  in  any  way  whatever, 
must  submit  to  disinfection. 
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Persons  attending  the  funeral  must  not  meet  in  the  house  where  the 
death  has  taken  place. 

Regrulations    concerning^    Infectious    Diseases   in  Schools. 

(Rundverfiigung  July  14M,  1884). — I-  The  following  diseases  necessitate 
special  regulations  for  schools,  because  of  their  infectious  character : — 

{a)  Cholera,  dysentery,  measles,  scarlet  fever,  diphtheria,  small-pox, 
eruptive  typhus  fever,  remittent  fevers. 

(b)  Typhoid  fever,  contagious  ophthalmia,  scabies,  and  whooping  cough, 
as  long  as  it  is  accompanied  with  a  spasmodic  cough. 

II.  Children  suffering  from  any  of  the  diseases  mentioned  above  must 
not  attend  school. 

III.  The  same  rule  must  be  applied  to  children  in  good  health,  if  one  in 
the  family  is  ill  of  any  of  the  diseases  named  in  Article  I.,  or  unless  there 
is  a  medical  certificate  stating  that  the  child  is  sufficiently  isolated  and  out 
of  danger  of  infection. 

IV.  Under  the  circumstances  provided  for  by  Articles  II.  and  III., 
children  must  be  kept  from  school  until  the  doctor  has  certified  that  there 
is  no  danger  of  infection,  or  until  the  period  of  infectiousness  has  been 
completed.  The  normal  period  for  scarlet  fever  and  small-pox  is  reckoned 
at  six  weeks,  for  measles  and  rotheln,  four  weeks.  Before  the  child  re- 
turns to  school  its  clothing  must  be  carefully  disinfected. 

V.  The  master  of  the  school  is  responsible  for  the  strict  observance  of 
the  rules  under  Articles  II.  and  IV.  Every  time  that  a  child  is  absent 
from  school  because  of  infectious  disease  the  local  police  must  be  in- 
formed. 

VI.  When  a  case  of  infectious  disease  occurs  in  a  boarding  school,  no 
pupil  is  permitted  to  return  home  during  the  illness,  nor  immediately  after 
recovery,  unless  the  doctor  is  of  opinion  that  the  removal  involves  no  risk 
of  carrying  infection,  and  all  the  details  of  disinfection  have  been  carried 
out. 

VII.  When  any  person  residing  in  the  school,  or  living  elsewhere,  but 
belonging  to  the  school  is  attacked  by  any  of  the  diseases  enumerated  in 
Article  I.,  the  committee  of  the  school  and  the  local  police  must  be  in- 
formed without  delay. 

The  police,  with  the  help  of  the  doctor,  must  isolate  the  patient  as  far 
as  possible,  and  inform  the  Mayor  of  the  district  {AmtJiauptmann)  of  the 
state  of  affairs  and  the  measures  taken. 

The  Mayor  will  consult  with  the  doctor,  and  afterwards  decide  whether 
the  school  ought  to  be  closed,  and  what  arrangements  are  necessary  under 
the  circumstances. 

VIII.  When  a  disease  breaks  out  in  the  neighbourhood  of  a  school,  the 
masters  and  the  committee  must  keep  the  building  and  its  annexa  in  a  state 
of  perfect  order  and  cleanliness ;  must  see  that  the  class-rooms,  etc.,  are 
carefully  ventilated ;  and  must  have  the  class-rooms,  latrines,  etc.,  washed 
every  day.  These  duties  mus^t  not  be  performed  by  the  pupils  in  the 
school. 
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The  air  in  the  class-rooms  must  be  renewed  in  the  intervals  of  lessons, 
and  in  the  studies  and  dormitories  as  soon  as  the  pupils  leave  them.  The 
water-closets  must  be  regularly  disinfected. 

These  regulations  also  apply  to  the  apartments  mentioned  in  Article  VI. 

IX.  The  closing  of  an  entire  school  or  certain  classes  is  effected  by  a 
decision  of  the  Mayor  acting  in  concert  with  the  doctor  of  the  district  In 
urgent  cases  the  committee  of  the  school,  with  the  advice  of  a  doctor,  may 
decide  the  question,  on  condition  that  the  superior  authority  is  at  once 
informed  of  it. 

X.  The  school  or  class-room  must  not  be  re-opened  until  the  premises 
have  been  thoroughly  cleansed  and  disinfected.  The  Mayor,  under  the 
advice  of  the  doctor,  will  decide  as  to  the  time  for  re-opening. 

XI.  The  regulations  included  in  Articles  I.  to  X.  are  also  applicable  to 
•private  schools  and  institutions. 

Syphilis  {Regulation  Wi  Augusiy  1835  \  Minist,  Verfiigung  1st  April, 
X884). — The  following  are  the  regulations  resi^ecting  syphilis : — 

If  the  doctor  judges  that  concealment  of  the  disease  might  have  mis- 
chievous consequences  to  the  patient  or  the  public,  the  police  must  be 
informed.  Civil  doctors  who  treat  soldiers  affected  with  S}'philis,  are 
hound  to  inform  the  commandant  or  the  chief  military  doctor. 

Doctors,  especially  hospital  doctors,  must  obtain  information  from  the 
patient  as  to  the  origin  of  the  disease,  in  order  that  persons  unprovided 
with  the  means  of  subsistence,  who  would  do  nothing  towards  their  own 
care,  may  be  submitted  to  inspection  and  subsequent  treatment  The 
same  obligation  is  imposed  on  military  doctors. 

In  virtue  of  the  law  of  the  nth  March,  1850,  periodical  inspection  is 
established  in  large  towns  for  women  who  live  by  vice,  and  girls  of  loose 
morals,  who  have  already  been  treated  for  syphilis. 

Hospitals  {MinisL  Verfiigung  11th  April,  1886  ;  Runderlass  yd  April, 
1883). — All  hospitals  are  placed  under  the  superintendence  of  the  State, 
and  must  be  visited  every  year  by  the  district  doctor,  who  will  prepare  an 
official  report  containing  particulars  on — 

The  situation  and  character  of  the  hospital  buildings ; 

The  quality  of  the  drinking  water ; 

The  sewers,  the  latrines,  and  their  distance  from  the  water  supply; 

The  arrangement  of  the  stairs,  vestibules,  and  corridors  ; 

The  number  of  the  wards  and  their  arrangement,  specifying  whether 
there  are  separate  wards  for  small-pox,  scabies,  syphilis  and  insanity ; 

Heating  and  ventilation ; 

The  quality  of  the  air  in  the  wards ; 

The  floors,  doors,  and  windows  ; 

The  size,  materials,  and  arrangement  of  the  beds ; 

Washing  arrangements ; 

Lighting ; 

Rooms  appropriated  to  the  staff  and  the  nurses  ; 

The  latrines  placed  within  the  building  itself; 
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The  rooms  containing  linen  and  clothes ;  the  purification  of  linen  ; 

The  rooms  employed  for  domestic  purposes ; 

Food,  kitchen  and  laundry ; 

The  mortuary. 

When  cholera,  typhus  fever,  remittent  fever,  dysentery,  if  of  a  serious 
character,  or  scarlet  fever  break  out  in  a  hospital,  the  superintendent  must 
immediately  inform  the  police. 

Where  there  are  no  separate  buildings  for  infectious  diseases  the  best 
arrangements  for  isolation  practicable  must  be  made  at  once. 

If  small-pox  should  break  out  in  a  hospital  where  there  is  no  special 
ward  for  the  disease,  the  other  patients  must  be  re-vaccinated  on  the  spot.  , 

Similar  measures  should  be  taken  for  other  infectious  diseases.  A 
thorough  disinfection  must  be  made  after  the  termination  of  every  case. 

Corpses  and  Burials  {Rundverfugung  21st  November^  1801  ;  Vtrord- 
nung  21th  June^  1845).— Corpses  must  not  be  exposed  in  the  chiwqhes. 
It  is  the  duty  of  the  authorities  to  establish  convenient  mortuaries.  Mid- 
wives  are  forbidden  to  wash  or  lay  out  corpses. 

The  bodies  of  persons  who  have  died  of  infectious  diseases  must  not  be 
exposed  {;vide  above),  and  bodies  must  not  be  removed  from  a  place  where 
an  epidemic  is  raging.  For  removal,  bodies  must  be  put  in  a  coffin  per- 
fectly closed  and  encased  in  a  shell  impervious  to  air.  There  must  also , 
be  a  certificate  from  the  district  doctor  stating  that  the  removal  will  not  be 
dangerous  from  the  sanitary  standpoint. 

The  bodies  of  persons  who  have  died  of  cholera  must  in  no  case  be 
removed  from  one  place  to  another.  The  interment  must  take  place 
within  48  hours  after  death. 

CeplSteries. — There  is  no  general  law  concerning  cemeteries,   but 
hygienists  have  made  certain  regulations.     A  cemetery  must  be  at  least 
200  metres  distant  from  inhabited  houses.     No  springs  for  drinking  water 
are  allowable  on  the  land,  and  there  must  be  no  well  within  a  distance  of, 
200  metres. 

The  position  of  the  subsoil- water  in  the  neighbourhood  of  the  proposed- 
cemetery  at  a  higher  and  lower  level  than  the  chosen  site,  should  be 
examined,  to  ensure  that  there  is  no  possibility  of  the  subsoil-water  finding. 
its  way  into  any  stream. 

Protection  of  Children  of  Tender  Age  {Rundverfugung  \Zthjnly, 

1874;  Minist,  Verfiiguftg  2^th  August^  1880). — All  persons  receiving  pay-, 
ment  for  taking  charge  of  children  are  placed  under  the  superintendence 
of  the  police,  and  are  bound  to  inform  them  of  the  arrival  of  each  child. 
It  is  the  duty  of  each  commune  to  make  regulations  for  the  well-being 
of  such  children,  paying  attention  to  th^  following  particulars : — 

I.  Persons  who  wish  to  undertake  the  care  of  children  under  six  years 
old  for  payment  must  obtain  permission  from  the  police. 

II.  This  permission  will  only  be  given  to  persons  living  in  a  respect- 
able manner  and  occupying  suitable  premises. 

III.  Each  time  the  dwelling  is  changed  permission  must  be  renewed.    ♦ 
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IV.  If  a  child  is  neglected,  or  the  person  having  charge  of  it  falls  into 
bad  circumstances,  the  permission  is  withdrawn. 

V.  The  police  or  some  person  nominated  must  have  free  access  to 
the  children  in  order  to  obtain  precise  information  as  to  their  condition. 

VI.  The  arrival  and  departure  of  each  child  must  be  notified  to  the 
police. 

VII.  The  declarations  must  mention  the  name  of  the  child,  the  place 
and  day  of  its  birth,  the  name  and  residence  of  its  parents  ;  if  the  child 
is  illegitimate,  the  name  and  address  of  the  mother  and  of  the  guardian. 

VII I.  Infractions  of  these  rules  are  punishable  by  a  fine  of  28  marks 
or  by  imprisonment. 

Kindergurtens  and  Infant  Schools  {KUinkinder  Btivahransiaiten), 

— Kindergartens  and  infant  schools  are  placed  under  the  superintendence 
of  the  school  committees  of  the  districts. 

Special  permission  is  necessary  for  the  opening  of  establishments  of 
this  nature,  which  will  only  be  given  to  persons  of  good  character,  married 
or  widows,  who  have  spacious  and  healthy  premises  at  their  disposal. 

Contamination  of  Streams. — ^There  are  no  regulations  in  Germany 
relating  to  the  contamination  of  rivers  and  streams,  but  the  attempts  made 
by  towns  to  bring  sewage  into  the  neighbouring  rivers  have  hitherto  been 
defeated  by  Government  authorities. 

On  these  questions  as  well  as  on  the  drainage  of  the  towns  the  scien- 
tific deputation  for  medical  affairs  (die  wissenschaftliclu  Deputation  fir 
das  Medicinalwesen)  has  drawn  up  an  extended  report  which  has  not  yet 
been  followed  by  legislation.  It  is  still  the  duty  of  the  minister  to  decide 
in  each  particular  case. 

Measures  to  be  taken  in  case  of  Inundations  {Ministerialver^ 

figung  lit  January,  1883). — This  decree  recommends  tenants  not  to  return 
to  houses  which  have  been  flooded  until  they  have  been  thoroughly  dried, 
cleaned  and  disinfected. 

The  floors  ought  also  to  be  relaid  and  the  privies  carefully  examined 
lest  leakage  should  have  taken  place. 

Measures  relating^  to  Buildings.— There  are  no  general  r^:ulations 
for  buildings  for  all  the  Empire,  the  duty  of  establishing  such  regulations 
being  left  to  each  place. 

A  decree  of  the  15  th  February,  1882,  in  force  throughout  Prussia 
requires  that  houses  provided  with  heating  apparatus  {Luft/uissung)  must 
have  the  pipes  and  chambers  of  hot  air  cleaned  with  wet  linen  cloths  at 
fixed  intervals  of  4  weeks. 

The  use  of  dampers  for  the  chimneys  and  stoves  is  forbidden ;  doors 
hermetically  closed  are  substituted  Bavaria  alone,  among  the  Gennan 
States,  has  issued  general  regulations  for  buildings,  which  include  the 
following : — 

When  a  town  or  village  is  to  be  built  in  whole  or  in  part,  the  plans 
B2ust  show  the  elevation  of  the  ground,  the  condition  of  subsoil  water,  and 
the  slope  of  the  ground  with  a  view  to  drainage. 
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The  ground  on  which  it  is  proposed  to  erect  new  buildings  must  fulfil 
the  conditions  required  by  public  hygiene  or  at  least  be'  put  in  such  a 
state  as  to  satisfy  them.  Permission  must  be  obtained  from  the  Com- 
mission for  Buildings  for  the  building  of  new  houses,  digging  wells  or 
cellars,  making  sewers,  drainage,  privies  or  cesspools.  The  same  per- 
mission is  necessary  for  alterations. 

Chimneys,  discharge-pipes,  or  pipes  for  the  ventilation  of  latrines,  etc., 
must  be  constructed  in  such  a  way  as  not  to  cause  a  nuisance  to  neigh- 
bours or  endanger  the  public  health. 

Houses  must  not  be  higher  than  the  width  of  the  street ;  in  any  case 
they  must  not  exceed  22  metres  in  height  nor  have  more  than  five  storeys 
including  attics.  The  floor  of  inhabited  rooms  must  be  at  least  0*30 
metres  above  the  level  of  the  ground.  This  limit  may  be  reduced  or  in- 
creased if  the  Commission  recognises  the  necessity  for  this  arising  from  the 
nature  of  the  ground.  Sometimes  the  floor  must  be  raised  above  the  earth 
by  a  bed  of  concrete.  In  such  a  case  the  Commission  can  insist  on 
special  arrangements  for  ventilation. 

Alleys  or  cul-de-sacs  between  buildings  should  be  avoided  ;  where  they 
do  exist  they  must  not  be  used  for  privies  or  for  the  reception  of  waste- 
water. All  houses  must  have  yards  corresponding  to  the  height  of  the 
building.  Pits  for  manure  and  cesspools  must  be  at  least  i  mbtre  distant 
from  houses  and  so  arranged  that  no  overflow  can  come  near  the  house. 

Inhabited  rooms  must  be  at  least  275  metres  in  height,  in  towns  of  more 
than  7,000  inhabitants,  and  2*60  metres  where  the  population  is  smaller. 
Every  room,  kitchen,  or  water-closet  must  have  at  least  one  window  with 
direct  ventilation. 

Buildings  are  not  allowed  to  be  lime-washed  in  pure  white  or  glaring 
colours. 

These  rules  may  be  set  aside  in  small  places  having  no  local  regula- 
tions for  buUdings^  and  in  the  country,  if  the  Commission  does  not  object. 
But  the  minimum  of  height  admissible  is  2*40  metres  and  each  room  must 
have  a  window. 

The  medical  authorities  must  be  consulted  in  all  questions  relating  to 
hygiene. 
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General  Remarks. — Sanitary  Administration. — Bureau  of  Statistic& — R^ob« 
tions  for  Buildings. — Hotels  and  Shops  for  the  Sale  of  Drinks. — Lodging  Houses.— 
Sanitary  Arrangements  relating  to  Air. — Sanitary  Arrangements  relating  to  Water. 
— Foods. — Superintendence  of  the  Sale  of  Foods. — Inspection  of  Meat. — Markets, 
— Milk  Trade. — Public  Kitchens. — Sanitary  Arrangements  relating  to  the  Ground. 
— Flushing  of  Sewers.  —System  of  Latrines. — Drainage. — Sewage  Farms. — Stables, 
etc — Markets  for  Cattle  and  Abattoirs. — Preventive  Measures  against  Infectioa« 
Diseases. — Vaccination.  — Hospitals  for  Isolation. — Disinfection. — Mortuaries.— 
Cemeteries. — Prosiitutiom — Public  Buildings. — Dwellings  for  Workmen. — H)'giene 
of  Factories. — Hygiene  of  Schools. 

General  Remarks. — The  city  of  Berlin,  situated  in  the  northern 
plain  of  Germany  on  the  banks  of  the  Spree,  covers  a  surface  of  rather 
more  than  60  square  kilometres.  The  land  is  uniformly  flat  and  the 
level  only  30  metres  above  the  sea.  The  population  of  the  city  has  in- 
creased rapidly  in  the  course  of  the  last  20  years.  It  was  700,000  in  1870, 
but  is  at  present  1,400,000. 

Extensive  sanitary  works  have  been  executed  in  the  interests  of  the 
public  health,  the  city  having  thus  justified  its  title  to  be  the  capital  of  the 
new  German  Empire.  Exemplary  order  and  discipline  are  seen  in  all 
branches  of  the  administration,  apparently  forming  part  of  the  national 
character,  but  strengthened  by  the  military  spirit  which  recent  events  hare 
impressed  on  the  whole  people. 

In  all  that  concerns  the  public  health  Berlin  has  taken  London  for  a 
model ;  and  as  the  hygienic  institutions  of  England  are  incontestably  the 
most  perfect,  those  of  Berlin  may  also  be  placed  in  the  first  rank. 

The  rate  of  mortality  is  very  high  in  Berlin,  as  in  all  German  cities,  the 
average  for  the  ten  years  1881-90  having  been  23*8  for  1,000  inhabitants. 
It  is  principally  kept  up  by  the  abnormal  number  of  deaths  during  the  first 
year  of  infancy  which  is  24  per  1,000  for  legitimate  children  and  52  for 
illegitimate,  making  a  mean  of  38  per  1000.  The  good  effects  produced 
by  recent  hygienic  works  are  clearly  shown  in  the  diminution  of  typhoid 
fever. 

The  average  number  of  deaths  from  this  disease  per  10,000  inhabitants 
is  as  follows  : 

From  1870  to  1874    .         .         .         .         97 


From  1875  to  1879  . 
From  1880  to  1884  . 
From  1885  to  1889  . 
From  1890  to  1 89 1    . 

376 


5*4 
29 

I -6 

09 


BERLIN.  377 

Saklitary  Administration.— The  city  of  Berlin  is  administered  by  a 
separate  government  (Regierung)^  which  forms  pdrt  of  the  province  of 
Brandenburg.  The  head  of  the  city  government  is  also  the  Prefect  of 
Police  {Poliseiprdsuient)  \  associated  with  him  is  a  medical  councillor 
s^Re^erungS'Medianaitath)^  with  his  assistant  {Hillfsarbdter)^  who  direct 
sanitary  and  medical  affairs. 

Like  other  governments,  the  city  of  Berlin  is  divided  into  districts 
(Hauptmannschafttn\  of  which  there  are  ten,  each  having  its  head  of  police 
{Politei'Hauptmann)  and  its  own  doctor  {Kreisphysicus)  charged  with  the 
sanitary  administration  of  the  district. 

The  doctors  for  the  districts  meet  oiice  a  month  under  the  presidency 
of  the  medical  councillor  of  the  government  to  deliberate  on  questions 
relating  to  hygiene  and  the  care  of  the  sick. 

The  officials  who  are  at  the  head  of  affairs  are  invested  with  State 
authority.  The  communal  authorities,  burgomasters,  aldermen,  and  the 
Municipal  Council  are  responsible  for  carrying  the  orders  of  the  medical 
officers  into  execution.  Commissions  nominated  by  the  city  authorities 
have  the  care  of  the  public  health.  One  is  specially  charged  with  the 
oversight  of  hospitals  and  asylums,  the  other  attends  to  the  public  works 
(Batuieptitaiion\  etc. 

According  to  the  regulations  for  epidemics  {Reguiattv  von  1835),  a 
commission  of  public  hygiene  (Sanitas-Kommission)  is  established  for  the 
whole  of  the  city,  with  local  commissions  for  the  different  districts,  forming 
altogether  the  consultative  authority  on  all  questions  relating  to  the  public 
health.  Their  authority  and  functions  are  the  same  in  Berlin  as  in  the 
rest  of  the  country. 

Bureau  of  Statistics. — Since  the  year  1872  Berlin  has  possessed  a 
statistical  administration,  which  also  keeps  registers  for  the  police  service* 
The  duties  of  this  office  are  as  follows  : — 

I.  The  enumeration  of  the  population  under  the  following  heads  : 
social  position,  means  of  subsistence,  dwelling  and  occupation  of  each 
inhabitant. 

II.  Births  and  deaths. 

III.  Emigration  and  immigration. 

IV.  Statistics  of  disease  among  the  poor,  and  in  the  establishments  of 
the  Relief  Board,  also  statistics  of  infectious  diseases  based  on  compulsory 
notification,  and  cases  of  diseases  and  deaths  in  the  associations  of  work- 
ing men. 

V.  Statistics  of  the  Relief  Board. 

VI.  The  recording  of  meteorological  and  hydrometrical  observations. 

VII.  Statistics  of  factories  (wages,  etc.),  schools,  etc.  The  office  is 
2dso  charged  with  the  collection  of  information  relating  to  social  economy 
in  all  its  details. 

Reg^ationS  for  BuildingpS  {Bau-PoUzeuOrdnung  der  21  De^ember^ 
r886). — Two-thirds  of  sites  recently  acquired  may  be  covered  with  build- 
ings ;  in  older  sites  three-quarters  of  the  surface  may  be  covered. 
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Buildings  raised  on  the  same  site  must  be  separated  by  yards  at  least 
60  square  metres  in  extent  and  6  in  breadth.  The  width  of  houses  must 
not  exceed  18  metres. 

Their  height  must  not  exceed  the  width  of  the  street,  and  in  no  case  be 
greater  than  22  metres.  If  the  house  abuts  on  two  streets  of  unequal 
width,  its  height  should  not  exceed  the  mean  of  the  width  of  these  two. 
Houses  erected  within  an  enclosure  must  not  be  more  than  6  metres  higher 
than  the  width  of  the  yard.  Receptacles  for  refuse  must  be  impervious 
to  moisture  and  be  furnished  with  a  tightly  fitting  cover.  Refuse-water 
must  be  carried  off  by  water-tight  pipes,  and  excremental  matter  must  be 
carried  into  the  sewer  or  into  movable  pails. 

The  place  where  the  tubs  are  deposited  must  be  hermetically  closed  and 
have  a  water-tight  floor. 

Floors  of  stables  must  also  be  impervious  to  moisture,-  and  the  manure 
collected  into  water-tight  cesspits ;  the  doors  must  not  open  in  the 
street. 

All  buildings  must  be  supplied  with  plenty  of  drinking  water.  Pipes 
by  which  refuse  is  carried  off  must  be  prolonged  upwards  to  the  top  of  the 
roof  in  order  to  ensure  sufficient  ventilation.  In  order  to  obtain  permission 
to  build,  application  must  be  made  to  the  police,  who  will  give  it,  after 
inspecting  the  site.  A  new  inspection  must  be  made  when  the  walls 
are  built ;  the  time  is  then  fixed  when  plastering  may  be  b^gun.  A 
dwelling-house  must  not  be  plastered  until  six  weeks  after  the  completion 
of  the  masonry. 

No  house  must  have  more  than  five  storeys.  All  rooms  intended  for 
habitation  must  be  dry,  and  have  good  sized  windows,  opening  either  in 
the  street  or  on  a  yard  of  the  specified  dimensions. 

In  rooms,  which  must  be  lighted  from  above,  the  use  of  sashes  \s  per^ 
mitted  on  condition  that  good  arrangements  are  made  for  ventilation. 

Rooms  for  habitation  must  be  at  least  2*50  metres  in  height,  and  never 
be  more  than  050  metres  below  the  ground-level. 

It  is  forbidden  to  build  underground  rooms  on  the  side  of  the  house 
adjoining  the  yards,  if  the  width  of  the  latter  is  less  than  the  height  of  the 
neighbouring  houses. 

The  floors  of  rooms  must  be  at  least  0*40  mbtres  above  the  highest  level 
of  the  subsoil-water  and  be  protected  from  ground-air  and  ground-water 
by  means  of  some  impervious  material. 

Walls  of  underground  rooms  must  be  covered  with  impervious  material. 

Water-closets  and  bath-rooms  must  receive  air  and  light  either  from  the 
street,  the  entrance-yard,  or  an  open  passage  of  at  least  10  square  metres 
in  dimensions,  and  2  metres  in  width ;  water-closets  must  not  be  placed 
beneath  inhabited  rooms.  .Passages  and  corridors  which  do  not  com- 
municate with  the  extreme  air  by  windows  must  be  furnished  with  ven« 
tilating-pipes  having  a  diameter  of  not  less  than  250  square  centimetres. 
These  regulations  must  also  be  applied  to  houses  already  built  whenever 
it  is  considered  necessary  for  the  public  well-being. 
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Ho  telsand  Shops  for  the  Sale  of  Drinks  {PoUzei-Vtrordnung 

30  January  1880). —  Inns  and  shops  for  the  sale  of  drinks  must  be 
situated  in  a  street  quite  finished  and  well  lighted  ;  distant  from  houses  of 
ill  fame  ;  they  must  be  well  ventilated  and  protected  from  damp. 

The  bedrooms  must  be  of  good  size,  the  house  have  an  abundant  supply 
of  water,  and  be  provided  with  a  sufficient  number  of  urinals  placed  at  a 
distance  and  well  ventilated. 

Lodging^  Houses  (FoUzei-Verordnutig  17  December^  1880).  —  I.  No 
person  must  receive  lodgers  for  the  night  in  his  own  dwelling,  unless  the 
rooms  let  fulfil  the  following  conditions  : — 

{a)  Each  person  must  have  at  least  3  square  metres  of  space  for  his 
own  use,  and  10  cubic  metres  of  air.  The  quantity  of  air  may  be  reduced 
to  one-half  for  children  under  six  years,  and  to  two-thfrds  for  children  be- 
tween six  and  fourteen. 

{b)  The  rooms  must  not  be  in  direct  communication  with  water-closets. 

II.  The  sexes  must  be  lodged  in  separate  rooms. 

III.  Any  one  letting  nightly  lodgings  to  strangers  must  inform  the 
police  within  six  days,  by  sending  a  report  drawn  up  according  to  the 
following  formula  : — 

The  undersigned  lets  in  his  dwelling,  No road story beds for  the 

night  to. .....men  and  women. 

His  own  family  consists  of. persons,  of  whom are  boys  and girls* 

below*  six  years  of  age  ; boys  and girls  from  six  to  fourteen  years  of  age,  and 

other  persons, men  and women. 

The  bedrooms  have  the  following  dimensions  : — 

No.  I.     Length Breadth Height 

Wo.  2.         f,       ••      ,,       ,,      • 

No.  3«        »»      .........      ,,       „      ......... 

The  place  and  date The  name  and  occupation  of  Proprietor 


These  particulars  are  verified  by  the  police,  who  thon  give  a  licence  to 
receive  the  number  of  persons  permitted  by  the  law. 

The  same  conditions  concerning  space  and  air  are  imposed  on  those 
who  lodge  homeless  persons  for  the  night  (in  places  named  Pennen)  \  but 
in  addition  it  is  prescribed  that  every  person  must  have  a  separate  bed 
with  pillow,  palliasse,  and  woollen  covering,  if  the  room  is  not  warmed  to 
the  temperature  of  1 2^  C.  The  bedding  must  be  washed,  and  the  straw 
renewed  once  a  month. 

Every  room  must  be  supplied  with  a  washstand,  clean  night-vessels,  and 
drinking-water. 

The  rooms  must  be  aired  from  9  to  11  a.m.  and  from  2  to  4  p.m., 
swept  every  day,  and  washed  once  a  week,  as  well  as  the  water-closets. 

The  ceiling  and  walls  must  be  lime-washed  once  in  six  months. 

Every  case  of  illness  accompanied  by  fever  must  be  immediately  notified 
to  the  police. 

Sanitary  Arrangrements  relatingr  to  Air.— The  city  of  Berlia 

does  not  possess  parks  of  any  extent  within  its  boundaries,  but  the  Thiers 
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S^arten^  surrounded  by  newly  built  quarters,  forms  a  valuable  reservoir  of 
air  for  the  city. 

It  covers  an  area  of  250  hectares.  The  principal  street  of  the  city, 
Unter  den  Linden^  terminates  in  it.  This  street  is  planted  with  trees 
throughout  its  length. 

Small  gardens  have  been  laid  out  wherever  it  was  possible,  especially 
in  the  vicinity  of  churches,  where  old  quarters  of  the  town  have  been 
improved,  and  at  places  where  several  streets  meet. 

In  recent  years  fifty  public  places  have  been  planted  with  trees,  having 
altogether  an  extent  of  30  hectares. 

The  old  market-places  now  superseded  by  covered  markets,  have  also 
l^een  planted  with  trees. 

Large  parks  have  been  made  on  suitable  land  outside  the  city,  the  Hum- 
boldthain  on  the  north  containing  35  hectares,  the  Friedrichshain  to  the 
north-east  5  2  hectares  ;  that  of  Treptow  to  the  south-east,  90  hectares,  and 
the  little  Thiergarten  to  the  north-west  containing  only  six  and  a  half  hectares. 

German  houses  are  well  ventilated.  Fresh  air  is  liberally  supplied,  the 
old  dread  of  chills  having  disappeared.  This  remark  applies  to  the  ven- 
tilation of  hospitals,  schools,  and  other  public  buildings,  as  well  as  to 
private  houses. 

With  resf)ect  to  hospitals  there  is  a  general  tendency  to  get  rid  of  the 
complicated  arrangements  for  central  heating  and  ventilation,  which  were 
in  vogue  for  some  years. 

As  in  England,  dearly  bought  experience  has  shown  that  these  com- 
plicated apparatus  are  of  little  use  unless  managed  by  able  men,  while  they 
are  liable  to  derangements  which  are  often  dangerous. 

In  Germany  there  is  an  apparatus  for  heating  known  by  the  name  of 
Mantelofen  (stove  with  jacket).     At  one  time  it  was  only  used  in   pri\-ate 
houses,  but  its  merits  have  now  become  so  generally  recognised  that  it  is" 
introduced  into  schools  and  even  into  hospitals  [Tempelhof^  Bethanien)  in 
Berlin. 

Although  the  construction  differs  from  that  of  the  English  ventilating 
stoves  (made  by  Douglas  Galton  and  Boyle  &  Son,  pp.  64  and  100),  the 
idea  is  nevertheless  the  same,  namely,  that  the  outside  air,  being  brought 
into  contact  with  the  stove,  is  warmed  as  it  enters  the  rooms. 

The  stove  itself  is  of  cast-iron  surrounded  with  a  casing  of  sheet-iron 
and  earthenware  enclosing  an  air  chamber.  Towards  the  bottom  between 
the  casing  and  the  stove  is  the  opening  for  the  supply-pipe,  which  brings 
the  external  air  into  the  chamber.  There  are  also  openings  in  the  lower 
part  of  the  casing  to  the  inside  of  the  room."  They  can  all  be  closed  by 
keys.     The  casing  is  surmounted  by  a  grating. 

When  it  is  merely  required  to  warm  the  air  of  a  room,  the  pipe  leading 
to  the  extenal  air  remains  closed  and  the  key  at  the  side  of  the  chamber 
is  opened.  The  cold  air  above  the  floor  falls  towards  the  lower  part  of 
the  casing  and  returns  heated  at  the  top.  This  circulation  warms  the 
room  quickly. 
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When  it  is  desired  to  renew  the  air  completely,  the  supply-pipe  is  opened 
and  the  opening  at  the  side  of  the  chamber  shut.  The  vitiated  air  then 
escapes  by  pipes,  which  are  so  arranged  as  to  be  heated  by  the  smoke  flues 
of  the  stove. 

In  a  short  time  the  air  of  the  room  is  renewed  without  any  inconvenience 
or  lowering  of  the  temperature. 

If  it  is  unnecessary  to  renew  the  air  of  the  room  quickly,  the  use  of  the 
upen-air  pipes  may  be  dispensed  with.  Part  of  the  vitiated  air  then  escapes 
by  the  stove  and  assists  combustion.  The  pressure  occasioned  by  the 
entrance  of  the  heated  air  drives  another  part  of  the  vitiated  air  through 
the  interstices  of  the  windows  and  doors ;  a  current  of  warm  effluent  air  is 
thus  produced,  while  by  ihe  ordinary  methods  of  heating  cold  air  pene- 
trated into  the  room. 

The  air  in  other  rooms  may  be  warmed  by  the  same  stove  if  they  are 
connected  by  pipes  with  the  casing.  Each  of  these  pipes  is  furnished 
with  a  valve,  so  as  to  form  a  central  system  of  heating  on  a  small  scale. 

The  advantages  of  this  mode  of  heating  and  ventibting  are  evident : 
ihe  fittings  are  simple  and  inexpensive ;  each  room  may  be  warmed  and 
ventilated  independently  of  the  others ;  it  cannot  get  out  of  order,  and  no 
special  knowledge  is  required  for  its  management. 

The  casing  preserves  the  room  from  excessive  heat  caused  by  radiation. 

The  most  simple  apparatus  of  the  preceding  kind  is  the  Meidinget's 
Sieve,  which  is  composed  of  a  cylinder  shut  by  a  lid  on  which  the  fuel  is 
placed ;  the  pipe  which  senes  for  the  escape  of  the  smoke  is  high  up  on 
one  side,  the  grating  is  below ;  coke  is  the  fuel  employed.  This  stoie  was 
constructed  by  Professor  Meidinger,  for  the  expedition  of  Koldewey  to 
ihe  North  Pole,  where  it  rendered  excellent  service.  It  was  made  at  the 
factory  of  Kaiserslautem. 

A  great  number  of  difl'erent  types  have  been  constructed  at  this  factory. 

Kig.  140  shows  the  section  iiia.Zimmerschachtofe»,yit>\c^h\ar\%  at  the 
side  of  a  corridor,  and  is.  frequently  used  in  hospitals,  schools,  prisons, 
assembly  rooms,  etc.,  etc. 
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An  apparatus  similar  to  the  English  air-pump  ventilators  and  the  French 
aspirators,  is  used  by  the  Germans,  under  the  name  of  Luftsauger  (air- 
pump).  The  one  most  commonly  used,  and  the  best,  constructed  by 
Professor  Wolpert,  is  shown  Fig.  141*  The  construction  is  remarkably 
simple  but  very  effective.  It  may  either  be  fixed  into  the  chimney  or 
into  ventilating-pipes. 

Another  ventilating  apparatus  used  for  rooms  is  shown  in  Fig.  142.  It 
was  invented  by  Sarazin,  and  made  at  Kaiserslautern.  It  may  be  adapted 
to  any  aspirating-pipes.  If  the  pipes  do  not  communicate  with  any  heated 
fire-place,  the  apparatus  may  be  warmed  by  means  of  a  simple  lamp.  It 
is  very  convenient  for  the  ventilation  of  water-closets.  Fig.  143  shows  how 
it  is  applied  to  public  water-closets  in  Germany,  which  have  a  discharge- 
pipe  into  a  fixed  or  movable  cesspool. 

In  Germany,  as  in  France,  there  are  mechanical  ventilators  put  in 
motion  by  water-power.  The  best  is  called  the  Akrophone^  made  by 
Treutler  &  Schwartz,  of  Berlin* 


Fig.  142.— The  Sarazin 
Ventilating  Apparatus, 


Fig.  143.— Application  of  the  Sarazik 
Ventilator  to  a  Water-Closet. 


It  is  composed  of  a  pipe  inclosing  bellows,  put  into  play  by  a  jet  of 
water  from  the  water-service.  According  to  the  position  given  to  the 
bellows  the  apparatus  may  be  used  either  to  draw  in  the  air  or  to  expel  it. 

As  all  the  parts  are  in  constant  motion,  the  machine  is  soon  worn  out 
by  the  friction.  It  is,  however,  very  useful  for  the  ventilation  of  factories 
where  there  is  much  dust,  because  of  the  strong  current  of  air  which  can 
be  produced.  In  this  case  it  can  be  put  in  motion  by  means  of  gearing 
connected  with  the  machinery  of  the  factory. 

Sanitary  Arrangements  relating  to  Water.— The  soil  on  which 

Berlin  is  built  is  composed  of  porous  ]sand,  and  as  the  ground  is  only  3 
metres  above  the  level  of  the  river,  the  whole  city  is  abundantly  supplied 
with  ^ubsoil-water.    Up  to  1832,  the  year  when  the  the  first  water-service 
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was  established,  there  was  a  well  in  almost  every  yard,  and  it  was  there- 
fore difficult  to  induce  owners  to  introduce  the  town  water  into  their 
houses. 

Berlin  possesses  two  systems  of  water-works :  the  oldest,  that  of  Stralau 
{Straiauer  lVasseruterke\  first  constructed  by  an  English  company,  draws 
its  water  from  the  Spree  above  the  city  ;  the  new  works  (Tegeler  Wasser- 
werke)  to  the  north-west  of  the  city  are  supplied  by  the  lake  of  that  name, 
which  is,  properly  speaking,  only  a  winding  of  the  river  Havel. 

In  both  these  systems  the  water  passes  through  a  filter  of  sand,  and 
comes  out  limpid^  pure,  and  agreeable  to  the  taste.  The  works  of  Stralau 
possess  eight  uncovered  filters  and  three  covered  ones ;  those  of  Tegel  have 
seventeen  filters  all  covered. 

The  water  of  the  Stralau  system  is  brought  directly  into  the  houses  by 
force  of  machinery,  that  of  the  Tegel  system  is  raised  by  pumps  into  water- 
towers,  whence  it  is  carried  into  the  houses  by  its  own  pressure. 

Considering  the  quantity  of  water  contained  in  the  soil,  and  in  order  to 
avoid  filtration,  the  water  intended  for  the  aqueduct  of  Tegel  was  at  first 
collected  into  wells  of  great  depth.  But,  though  this  water  when  brought 
to  the  surface  was  perfectly  clear  and  proved  to  be  pure  by  analysis,  it  had 
the  property  of  becoming  turbid  when  in  the  reservoirs.  This  change 
occasioned  the  growth  of  a  kind  of  fungus,  the  Crenothrix  Folyspora^ 
which  was  developed  in  large  quantities  and  polluted  the  water.  It  was 
found  that  the  turbid  water  contained  phosphate  and  hydrate  of  iron 
mingled  with  particles  of  decomposed  crenothrix.  These  mineral  ele- 
ments were  formed  by  the  oxidation  of  the  ferruginous  salts  contained  in 
the  ground-water,  when  brought  into  contact  with  the  air,  the  iron  com- 
pounds being  essential  to  the  life  of  the  crenothrix. 

The  surface  of  the  filter  is  cleaned  once  in  eleven  days  during  the  sum- 
mer, and  once  in  from  four  to  six  weeks  in  the  winter ;  but  the  cleansing 
can  only  be  performed  in  the  covered  filters.  Only  i  to  x|  centimetre  is 
taken  away  each  time  from  the  upper  bed  of  sand.  When  the  operation 
has  been  repeated  about  fifty  times  and  nearly  60  centimetres  of  sand 
have  been  removed,  it  is  replaced  by  another  purified  bed  of  equal  thick- 
ness. The  gravel  and  stone  at  the  bottom  of  the  filter  do  not  need  to  be 
removed  or  washed,  because  the  sand  is  fine  and  even,  and  the  filtration 
slow  and  constant.  The  last  point  is  of  great  importance,  because  if  the 
filtering  is  quick  and  irregular,  solid  matters  are  retained  by  the  grains  of 
sand. 

At  Tegel,  each  filter  is  provided  with  mechanism  which  regulates  the 
rate  of  filtration  so  as  to  render  it  uniform*  The  cleansing  of  the  sand 
goes  on  automatically.  •-     ♦ 

The  two  establishments  deliver  146,400  cubic  metres  of  water  per  day, 
thus  allowing  more  than  100  litres  to  each  inhabitant. 

The  water  was  once  paid  for  by  a  charge  on  the  rent,  rising  to .  4  per 
cent,  but  now  the  supply  is  estimated  by  meters.  Analyses  of  the  water 
are  regularly  made  at  the  Laboratory  of  the  Institute  of  Hygiene. 


384  GERMANY, 

Foods.    Superintendence  of  the  Sale  of  Foods.— There  is  no 

laboratory  in  Berlin  specially  devoted  to  the  examination  of  foods.  The 
analyses  considered  necessary  by  the  police  are  performed  at  the  private 
laboratory  of  the  chemist,  Dr.  Bischoff. 

A  special  division  of  the  police,  called  Markt-Polizei,  is  charged  with 
this  inspection,  under  the  direction  of  a  police  officer  {Polizei-HauptmantC). 

The  inspectors  go  through  a  quarter  of  the  city  ever}'  week,  for  two 
days,  and  bring  samples  of  previously  selected  provisions. 

When  the  sample  is  taken,  the  vendor  receives  a  ticket,  on  the  presenta- 
tion of  which  he  is  paid,  if  the  samples  prove  satisfactory. 

For  the  purpose  of  taking  samples  the  inspector  brings  suitable  vases, 
boxes,  pots,  glasses,  or  envelopes,  which  are  sealed  and  labelled  on  the 
spot.  All  the  samples,  are  registered  in  a  journal,  a  copy  of  which  is  sent 
with  the  article  to  the  laboratory. 

All  adulterated  or  tainted  food  is  confiscated  and  the  case  brought  before 
the  tribunals. 

Inspection  of  Meat. — in  virtue  of  a  minute  drawn  up  in  1887  by 
the  Municipal  Council,  all  meats  exposed  for  sale  in  Berlin  are  previously 
submitted  to  inspection  made  by  a  service  named  StcUiiiscIus  FUischts- 
amt.  It  is  composed  of-  a  veterinary  surgeon  of  the  first  class,  several 
veterinary  surgeons  of  inferior  rank,  collectors  of  samples,  and  micro- 
scopists. 

It  is  also  the  duty  of  these  officials  to  inspect  the  market  for  beef  and 
the  abattoir  called  Central  Vie/i-  und  Sc/ilachthof,  The  superintendence  is 
organized  exactly  as  in  Paris.  Offices  for  inspection  are  established  in  all 
the  markets,  as  well  as  in  the  abattoir  and  in  the  railway  stations,  from 
which  meat  is  brought  into  the  city. 

The  French  and  German  systems  differ,  however,  in  some  respects. 

In  Berlin  all  pork  must  be  examined  with  the  view  of  discovering 
trichinae,  according  to  regulations  already  mentioned. 

A  veterinary  surgeon  is  attached  to  each  office.  Every  vendor  of  con- 
demned meat  h^s  the  right  of  appeal  to  the  head-suigeon. 

All  meat  brought  into  the  city  should  be  accompanied  by  a  certificate 
from  the  local  police,  the  veterinary  surgeonor  the  inspector,  certifyix^ 
that  it  comes  from  animals  known  to  be  healthy  at  the  time  of  slaughter, 
or  marked  and  sealed  so  as  to  show  that  the  animal  was  killed  in  a  public 
abattoir  duly  inspected.  Although  the  city  has  thus  organized  effective 
inspection,  the  police  have  also  their  duties  entrusted  to  a  special  staff 
under  the  direction  of  the  veterinary  surgeon  for  each  department. 

All  damaged  meat  is  seized  by  the  police. 

Markets. — Since  the  year  1887,  the  sale  of  provisions,  which  formerly 
took  place  in  open  markets,  has  been  transferred  to  four  covered  markets, 
like  those  in  London  and  Paris.  Three  more  will  probably  be  shortly 
built. 

The  principal  one,  the  Cmtral'MarktJialUy  is  situated  near  the  place 
Alexandre,  not  far  from  the  Hotel  de  Ville,  and  ver>'  near  the  central 
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railway  station,  by  means  of  which  provision  is  made  for  the  reception 
of  the  greater  part  of  the  meat  which  is  sent  to  the  city. 

The  market  has  two  storeys ;  it  is  divided  by  a  passage  separating  it  into 
two  buildings.  The  alleys  are  2  metres  in  width;  the  stalls  for  sale  2 
mfetres  in  depth,  they  are  arranged  in  the  same  manner  as  in  Paris.  Their 
area  varies  from  3  to  5  square  mfetres  according  to  the  distance  between 
the  pillars.     Some  stalls  are  as  much  as  10  to  15  metres  in  area. 

The  meat-stalls  are  separated  by  a  trellis-work  of  iron  fixed  to  cast-iron 
pillars,  an  arrangement  which  permits  the  air  to  circulate  freely.  The  iron 
is  galvanized. 

The  top  of  the  tables  is  white  marble.  The  small  stalls  are  closed  mid- 
way in  the  front,  the  larger  ones  are  open.  There  are  several  rows  of 
marble  basins  with  running  water  used  for  live  fish,  closed  at  the  top  by 
iron  trellis-work.  Their  dimensions  vary  from  i  to  2*30  mfetres  in  length 
by  0*90  centimetres  in  breadth;  the  depth  is  50  centimetres. 

The  upper  galleries  are  chiefly  used  for  the  sale  of  dry  merchandise, 
pottery,  porcelain,  etc.,  etc. 

A  range  of  cellars  runs  under  the  floor. 

The  electric  light  is  used.  Ventilation  is  effected  by  the  entrance  doors, 
skylights,  and  a  system  of  aspiration.  An  abundant  supply  of  water  and 
good  drainage  make  the  cleansing  of  the  place  easy.  The  cost  of  building, 
not  including  the  value  of  the  ground,  was  2,700,000  francs. 

Milk  'lnAB.—{Poitza'Verordnung  6th  July,  1887.) 

Milk  may  be  sold  in  the  following  forms : — 

Unskimmed  Milk  {VoUmiich\  containing  at  least  27  per  cent,  of  fat^ 
and  having  a  specific  gravity  of  1*028,  equal  to  14°  of  the  official  lacto- 
meter used  by  the  police,  at  the  temperature  of  -I-  15°  C. 

Skim-milk  {Halbmilch\  having  1*5  per  cent,  of  fat,  and  at  the  tem- 
perature of  15°  C,  a  density  of  1*030,  equal  to  15°  of  the  official  lacto- 
meter. 

Thin  milk  skimmed  by  centrifugal  force  {Magennilcli)  containing  only 
0*15  per  cent  of  fat,  and  at  the  temperature  of  15°  C,  a  specific  gravity 
of  1*032  or  16°  of  the  official  lactometer. 

Clotted  milk  is  not  subject  to  inspection. 

The  sale  of  sour,  viscous  or  acid  milk  is  prohibited,  also  milk  of  a  blue 
or  reddish  tint,  or  milk  with  any  blood  in  it.  It  is  also  forbidden  to  sell 
the  milk  of  diseased  animals,  or  milk  adulterated  in  any  way  whatever. 

Persons  who  wish,  to  sell  milk  must  obtain  permission  from  the  police. 

The  use  of  vessels  made  of  copper,  brass,  zinc,  or  badly  varnished  pottery 
is  forbidden,  also  vessels  of  iron  when  the  enamel  contains  lead. 

All  utensils  employed  must  be  kept  perfectly  clean. 

The  vessels  used  for  each  kind  of  milk  must  bear  a  legible,  irremovable 
ticket  indicating  their  contents. 

Hand-carts  for  milk  which  remain  closed  and  are  provided  with  taps 
must  have  the  price  marked  on  the  latter. 

Places  for  the  sale  of  milk  must  be  kept  clean  and  carefully  ventilated^ 

c  c 
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they  must  not  be  used  as  bed-rooms  or  sick-rooms,  nor  must  they  be  b 
direct  communication  with  any  apartments  so  used. 

Persons  attacked  with  any  infectious  disease  and  those  in  attendance 
on  them  must  not  have  anything  to  do  with  the  manipulation  of  the  milk. 


Cow-keepers  must  permit  the  inspection  of  the  cows  by  the  veterinaiy 
surgeon  of  the  district  at  any  time. 

For  the  practical  r^ulation  of  milk-inspection  the  administration  has 
published  directions  {Ausfiihrungs-Anwdsung)  assigning  this  duty  to  in- 
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spectors  attached  to  the  police  service,  who  are  instructed  to  examine  the 
specific  gravity  of  the  miik. 

Before  testing,  the  milk  must  be  well  stirred,  the  lactometer  must  be  left 
for  at  least  two  minutes  before  looking  at  the  degrees  on  the  scale ;  it  is 


furnished  with  graduated  thermometer  so  arranged  that  0°  corresponds 
to  +  r  5**  C.  Each  d^ree  above  0°  is  added  to,  and  each  degree  below  0° 
is  subtracted  from  the  number  r^stered  by  the  instrument  in  order  to 
reduce  the  density  to  the  normal,  which  is  +  r5°  C. 

When  the  milk  is  examined,  notice  must  be  taken  of  its  odour  and  taste, 
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When  milk  does  not  fulfil  the  desired  conditions,  or  seems  suspicious, 
a  sample  of  half  a  litre  must  be  taken,  put  into  a  bottle,  sealed  and  labelled, 
in  order  that  it  may  be  submitted  to  chemical  analysis. 

Milk  which  will  not  bear  the  tests  is  thrown  away  and  the  cost  of  inspec- 
tion is  charged  to  the  vendor,  who  is  also  liable  to  legal  proceedings. 

Public  Kitchens. — The  efforts  which  have  been  made  for  the  purpose 
of  providing  wholesome  and  substantial  food  to  the  poorer  classes  must  be 
reckoned  among  the  most  important  measures  of  social  hygiene. 

One  of  these  measures  is  the  establishment  of  public  kitchens  called 
Volkskiichen^  where  workmen  may  procure  hot  provisions  at  the  lowest 
possible  prices.  Germany  seems  to  be  distinguished  above  other  countries 
by  the  practical  character  of  its  efforts  in  this  direction. 

This  work  was  originated  by  private  beneficence,  but  it  is  now  subsidized 
by  the  Communes. 

The  city  of  Berlin  possesses  nearly  twenty  establishments  of  this  kind. 
The  food  is  cooked  by  steam,  so  that  the  juices  are  retained  ;  there  is  no 
waste,  and  less  labour  is  required  for  its  preparation. 

The  most  simple  and  useful  stove  of  this  kind  is  the  Senkins  Menagt- 
herd^  invented  by  the  engineer  Senkin  de  Hildesheim.  Its  construction 
is  shown  in  Figures  144  and  145. 

The  boilers  have  double  walls,  between  which  is  a  space  filled  with 
water  (/).  The  food  is  thus  cooked  in  a  water-bath,  and  cannot  be  burned. 
The  steam  which  escapes  is  conducted  by  pipes  {g)  into  a  condenser  (c\ 
where  it  is  condensed  and  falls  to  the  bottom  as  water  (//),  which  flows  to 
the  drain  by  a  discharge-pipe  (d). 

There  are  similar  apparatus  which  are  easily  moved,  for  the  use  of 
troops  on  the  march,  workmen^s  associations,  etc. 

Sanitary  Arrangrements  relating  to  the  GrouncL    Flushing  of 

Sewers. — Most  of  the  streets  in  Berlin  are  paved  with  stone;  but  some 
of  the  most  aristocratic  and  most  frequented  are  asphalted.  Of  late  years 
wood  pavement  has  been  introduced  with  good  results,  as  in  Paris  and 
London. 

The  cleansing  of  the  streets  is  done  at  the  cost  of  the  city  and  organized 
after  the  English  system.  In  the  principal  streets  receptacles  in  the  form 
of  pillars  are  placed  near  the  footways,  as  in  London,  for  the  droppings  of 
horses,  which  are  swept  up  when  necessary. 

The  mechanical  brushes  (see  p.  297)  find  great  favour  in  Berlin.  It  is 
calculated  that  a  machine  of  this  kind  can  do  as  much  work  as  fourteen 
men  at  one-sixth  of  the  cost. 

The  removal  of  the  street  refuse  is  left  to  contractors,  who  select  the 
places  for  depositing  it.  The  greater  part  of  the  rubbish  is  put  on  barges 
at  once,  which  transport  it  to  the  country  to  be  used  as  manure. 

The  duty  of  removing  solid  refuse  from  their  yards  devolves  on  the 
owners.  It  is  collected  into  hermetically  closed  receptacles,  which  are 
emptied  when  necessar)'. 

The  streets  are  watered  at  least  twice  a  day  during  dry  weather. 
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System  of  Latrines. — According  to  the  new  regulations  ioi  buildings, 
established  in  1887,  the  early  systems  of  latrines  allowed  in  Berlin  are 
water-closets  and  movable  tubs.  The  first  are  organized  in  the  English 
way,  the  second,  like  those  used  in  France,  are  composed  of  tubs  placed  in 
isolated  vaults,  into  which  open  discharge-pipes  passing  through  each  storey 
of  the  houses,  and  having  the  upper  extremity  continued  above  the  roof  for 
ventilation. 

Drainagre. — At  Berlin,  as  elsewhere,  experience  has  proved  that  sewers 
built  without  a  general  plan,  having  no  end  in  view  but  that  of  pouring  the 
sewage  into  the  nearest  stream  of  water,  need  to  be  reconstructed  within 
a  short  time.  This  is  necessary  because,  when  the  fall  is  too  small  and  the 
flushing  insufficient,  deposits  of  refuse  are  formed,  mephitic  gases  are  dis- 
engaged, the  diameter  of  the  pipes  becomes  too  small  as  the  population 
increases ;  and  lastly,  low  neighbourhoods  and  cellars  are  inundated  in  rainy 
weather. 

The  first  system  of  drainage  for  the  city  of  Berlin  dates  from  the  year 
1852.    The  new  system  was  inaugurated  twenty  years  after  in  1872. 

Before  undertaking  these  important  works  three  competent  persons  were 
sent  to  study  the  subject  in  Tendon  and  Paris.  The  present  system  pro- 
posed by  one  of  them — the  consulting  architect  {Baurath)  Hobrecht — is 
modelled  on  the  English  system  (see  p.  134). 

In  conjunction  with  the  system  of  sewers,  irrigation  has  been  organized 
on  a  sufficiently  large  scale  to  purify  the  whole  of  the  sewage. 

The  soil  being  uniformly  flat,  the  city  has  been  divided  into  twelve  dis- 
tricts, each  provided  with  a  system  of  sewers  {Radiaisystem).  The  sewage 
of  each  district  is  brought  to  a  depot  whence  it  is  driven  on  to  the  sewage 
farms  through  cast-iron  pipes  placed  at  the  depth  of  i  m^tre  below  the 
ground.  On  its  arrival  at  the  pumping  station,  the  water  is  received  into 
a  reservoir  12  metres  in  diameter  divided  in  the  centre  by  a  grating  of  iron, 
which  keeps  back  the  solid  substances. 

The  principal  sewers  are  constructed  in  masonry ;  they  are  of  an  oval 
form,  from  0*90  to  2  metres  in  height.  The  smaller  ones  are  made  of 
glazed  earthenware  with  a  diameter  of  21  to  48  centimetres. 

The  openings,  which  are  covered  with  a  grating,  are  from  60  to  80 
metres  apart,  placed  where  the  fall  and  direction  of  the  pipes  change. 
They  are  generally  so  contrived  that  the  diffierent  parts  of  the  network 
may  be  accessible  for  cleansing  and  flushing.  Rain-water  from  the  streets 
ts  received  into  catch-pits  placed  at  the  side  of  the  footway  about  60  mfetres 
apart,  with  syphon  traps  between  them  and  the  sewers.  They  are  usually 
covered  with  a  grating. 

When  storms  of  rain  occur,  auxiliary  pipes  carry  part  of  the  water  directly 
to  the  canals  or  the  Spr^e. 

Ventilation  is  effected  by  means  of  the  openings  and  pipes  which  com- 
municate directly  with  the  sewers.  The  methods  of  cleansing  and  flushing 
present  certain  peculiarities. 

The  great  sewers  are  traversed  by  three  workmen  shod  with  high  water- 
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proof  boots.  The  first,  who  carries  a  lantern,  stirs  up  the  deposits  at  the 
bottom  with  his  feet ;  the  next  has  a  wooden  shovel  with  which  he  pushes 
the  heap  before  him ;  the  last,  who  is  provided  with  a  broom,  cleans  the 
ground  laid  bare  by  the  others. 

The  flushing  is  effected  from  the  strpet  openings  into  the  sewer.  The 
junction  of  these  with  the  sewer  is  closed  by  means  of  a  plug  fixed  to  a 
small  chain ;  the  manhole  is  filled  with  water,  then  the  plug  is  removed 
If  necessary,  the  flushing  is  repeated ;  and,  meanwhile,  workmen  stir  the 
deposits  in  lower  parts  of  the  same  sewer,  so  that  they  may  be  removed  by 
the  flushing.  The  smaller  sewers  are  cleaned  with  cylindrical  brushes 
( Wischer)^  of  different  sizes,  having  a  cord  at  each  end.  At  one  end  is 
fastened  a  float,  which  is  introduced  into  the  pipe  and  carried  along  it  by 
the  current,  aided,  if  necessary,  by  a  flush  of  water.  The  workmen  then 
draw  the  brush  through  the  pipe.  Small  brushes  are  first  used,  then  large 
ones.  This  work  is  performed  at  regular  intervals ;  each  pipe  is  flushed 
once  in  twelve  days,  each  great  sewer  once  in  twenty  days ;  but  the  cleans- 
ing with  brushes  only  takes  place  at  intervals  of  from  two  to  six  years. 

The  sand  is  removed  from  the  sewers  in  buckets ;  this  work  is  paid  for 
by  measure.  Men  who  labour  in  the  sewers  receive  about  3  marks  for  1 10 
buckets,  those  who  work  outside  receive  about  2  marks. 

Sewage-Farms. — The  sewage-farms  in  the  vicinit}'  of  Berlin  consist 
of  four  large  tracts  of  arable  land  placed  as  shown  in  Fig.  146. 

Besides  these  extensive  farms,  there  are  several  small  ones ;  and  some 
private  persons  have  made  arrangements  with  the  City,  so  that  their  fields 
are  irrigated  with  the  sewage.  The  vegetation  of  the  irrigated  land  is  ex- 
ceedingly rich,  so  that  this  is  the  only  means  by  which  they  can  success- 
fully compete  with  the  public  sewage-farm.  The  sewage-farms  belonging 
to  the  City  cover  about  5,828  hectares.  Grass  is  principally  cultivated,  also 
corn  and  beetroot.  At  Malchow  there  is  an  horticultural  establishment 
for  the  growth  of  all  kinds  of  fruit  and  flowers.  One  hectare  is  allowed  for 
every  250  inhabitants.  Great  shallow  reservoirs  have  been  constructed 
(Staubassins\  several  hectares  in  extent,  into  which  the  sewage  was 
conducted  for  the  winter,  in  spring  they  were  emptied  and  the  ground  sown. 
This  system  has  been  abandoned,  since  experience  has  shown  that  the  cold 
does  not  interfere  with  regular  irrigation.  The  sewage  forms,  with  the 
snow,  a  crust  of  ice,  under  which  the  irrigation  can  follow  its  course  with- 
out interruption. 

Exact  statistics  as  to  the  sanitary  state  of  the  neighbourhood  have  been 
kept,  proving  that  it  is  satisfactory,  and  that  no  case  of  disease  can  be 
traced  to  the  irrigation. 

Vagrants,  unfortunate  persons,  and  inmates  of  the  house  of  correction  in 
the  City  {Rummeisburg)  have  been  lately  employed  on  the  sewage-farms, 
and  it  has  been  remarked  that  they  have  better  health  than  those  kept  in 
the  establishment. 

A  splendid  vegetation  delights  the  eyes  of  persons  walking  in  the  fields ; 
no  unpleasant  odour  is  perceptible  except  during  the  process  of  irrigation, 
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and  even  then  the  emanations  are  not  stronger  than  those  from  fields 
manured  in  the  ordinary  way. 


Fig.  146. — Plan  of  Sewage-Farms  near  Berlin. 

I.  Sewage-farms  of  Osdorf,  Frieclerikendorf  and  Heinersdorf,  1,242  hectares;  2.  Gross- 
burm,  977  h;  3.  Falkenberg,  Buerkner^felde,  Hohen-Schonhausen,  VVartenburg, 
Blankenberg,  Malchow,  llellersdorf,  2,685  h.;  4*  Kosenthal,  Blankenfelde,  MoUers- 
felde,  980  h ;  5.   I^ke  of  Tegel ;  6.  The  River  Fliers  ;  7.  Canal  for  the  sewage. 

Stables  and  Coachhouses*— The  regulations  for  Berlin,  under  the 
head  of  buildings,  comprise  also  regulations  for  the  above. 

Markets  for  Cattle  and  Abattoirs  {.Central  Vieh-  und  Schlachthof).— 

By  virtue  of  a  general  regulation  of  the  18th  March,  1868,  and  a  supple- 
mentary decree  of  the  9th  March,  1881,  the  Communes  are  authorized  to 
establish  compulsory  inspection  of  animals  for  slaughter,  and  of  meat 
before  it  is  exposed  for  sale.  The  market  for  cattle  and  abattoir  for 
Berlin  are  placed  on  the  same  site,  arid  cover  a  surface  of  11 76  hectares. 
Several  ranges  of  stables  for  different  kinds  of  cattle  are  built  on  the  market- 
ground.  Suspected  animals  coming  from  the  country  are  placed  in  the 
most  remote  part  of  the  ground,  in  a  separate  stable  with  an  abattoir 
attached  to  it. 

The  ground  is  paved  with  stone ;  the  chief  galleries  of  the  stalls  are 
covered  with  iron  on  a  bed  of  concrete  ;  others  are  cemented.  One  side 
of  the  ground  is  occupied  by  abattoirs  arranged  in  compartments,  having 
beside  them  stalls  for  the  slaughtering  of  cattle. 

At  the  other  end  is  the  abattoir  for  the  use  of  the  police  {Polizei^ 
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Schlachthatis\  to  which  the  condemned  animals  and  the  meat  which  has 
been  seized  are  brought 

The  abattoirs  for  sheep  and  horned  cattle  are  composed  of  a  central 
part,  having  an  abattoir  on  each  side  measuring  9  mfetres  in  depth,  5  in 
breadth,  and  5  metres  high  ;  each  compartment  has  a  cellar. 

The  roofs  of  the  abattoirs  and  cellars  are  vaulted ;  the  walls  of  the 
cellars  are  lime-washed ;  the  abattoirs  are  lined  with  cement  to  a  height  of 
2*25  metres. 

The  ground  is  covered  with  Metlach  mosaic  in  cement.  Ventilation  is 
effected  by  windows  which  reach  to  the  roof,  and  are  provided  with  a  sky- 
light in  the  centre.  The  eaves  of  the  roof  project  to  the  extent  of  3  metres 
in  order  that  the  rays  of  the  sun  may  be  intercepted. 

The  killing  of  pigs  is  managed  in  the  same  way,  a  hall  in  the  centre  uid 
compartments  on  each  side.  Slaughtering  and  scalding  are  done  in  the 
middle  stall,  which  is  the  largest.  The  smaller  ones  at  the  side  are  used 
for  cutting  up  and  sorting  the  meat.  The  pigs  are  driven  into  narrow 
passages  at  the  end  of  which  they  are  slaughtered. 

On  the  site  of  the  market  there  is  a  tripe-shop,  also  places  for  the  melt- 
ing of  tallow  and  the  preparation  of  albumen.  A  room  is  kept  for  washing 
the  intestines. 

The  solid  manure  is  taken  away  in  carts  on  rails  which  adjoin  the 
abattoirs  ;  the  liquid  falls  into  the  sewers,  and  thence  to  the  sewage  farms. 

All  the  waggons  which  have  brought  cattle  are  cleansed  and  disinfected 
on  the  spot.  Nearly  eighty  arrive  every  day  by  different  routes.  They 
are  cleared  from  litter  and  manure,  then  washed  outside  and  inside  with 
plenty  of  water,  afterwards  scrubbed  with  a  brush  dipped  in  a  solution  of 
500  grammes  of  carbonate  of  soda  per  100  litres  of  water  at  a  temperature 
of  70°  C. 

Quick-lime  is  mixed  with  the  litter  and  manure  in  the  proportion  of  4*50 
kilogrammes  to  each  waggon-load. 

Preventive  Measures  against  Infectious  Diseases.    Vaccina- 

tion* — Since  1802  an  establishment  has  existed  at  Berlin,  KonigUche 
Impfanstalt^  which  has  lost  part  of  its  importance  since  the  regulation  for 
compulsory  vaccination  was  made  (1874).  It  is  still,  however,  employed 
as  a  depot  for  vaccine,  providing  human  vaccine  mixed  with  glycerine, 
which  is  sent  away  in  glass  tubes.  The  manager  also  makes  arrangements 
for  obtaining  animal  vaccine  from  the  veterinary  school.  Calves  are  chosen 
which  are  at  least  six  or  eight  weeks  old,  heifers  being  preferred.  They  are 
fed  exclusively  on  unskimmed  milk.  The  vaccine  is  taken  on  the  fifth  day. 
The  crust  is  removed  and  the  pulp  mixed  with  glycerine ;  the  vaccine  is 
then  collected  into  capillary  tubes,  which  are  closed  with  sealing-wax. 

The  Municipal  Authorities  have  resolved  to  found  an  establishment, 
Stddiische  Impfanstalt^  in  the  Central  Vieh-  hof,  for  the  culture  of  animal 
vaccine  at  the  expense  of  the  city. 

Berlin  is  divided  into  districts  for  vaccination  which  correspond  to  the 
police  districts. 
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The  establishment,  Kbnigliche  Impfanstalt^  forms  a  district  by  itself. 

Hospitals  for  Isolation. — At  Berlin  the  preventive  measures  against 
infectious  diseases  are  organized  according  to  the  regulations  in  force 
throughout  the  Empire. 

A  large  hospital  for  isolation  has  been  built  by  the  corporation,  com- 
posed of  twenty-four  detached  pavilions  of  one  storey,  with  an  additional 
building  for  emergencies.  A  space  is  reserved  for  the  construction  of  six 
additional  pavilions. 

This  hospital,  das  stddtische  Krankenhaus  Moabity  is  situated  in  a  space 
nearly  open  on  all  sides  in  the  Moabit  quarter,  near  to  the  public  park, 
and  small  Thiergarten.  The  ground  has  the  form  of  an  elongated  rectangle. 
Pavilions  are  built  on  the  long  sides  facing  east  and  west.  The  distance 
•between  each  is  1 7  metres,  and  the  two  sides  are  separated  by  64  metres. 
The  intermediate  space  is  occupied  by  lawns,  groups  of  trees,  and  shrubs. 

The  buildings  cover  a  surface  of  10,000  square  metres,  of  which  6,432 
are  occupied  by  buildings ;  the  grounds,  mortuaries,  etc.,  take  up  the  re- 
mainder. 

Each  pavilion  contains  a  ward  28*25  n^^tres  in  length,  690  metres  in 
width,  and  3-14  metres  in  height.  Each  contains  thirty  beds — too  many  in 
a  hospital  for  infectious  diseases,  as  that  allows  only  27  cubic  metres  for 
each  patient.  The  ward  is  lighted  by  windows  in  the  side  walls,  one  being 
placed  between  every  two  beds. 

The  materials  employed  in  the  construction  are  blocks  of  wood  inter- 
calated with  bricks.  The  inside  walls  are  lined  with  boards  painted  in 
oil  a  bright  colour.  The  floor  is  formed  of  a  bed  of  concrete  8  centi- 
metres in  thickness,  resting  on  the  sandy  soil  covered  with  cement  6 
metres  in  thickness. 

There  are  no  ceilings.  The  roof  is  composed  of  a  double  layer  of 
boards  painted  in  oil  inside,  and  covered  outside  with  millboard  saturated 
with  asphalte. 

A  skylight  runs  along  the  middle  of  the  roof  with  latera  apertures, 
which  may  be  opened  and  shut  from  within. 

A  vestibule  at  one  end,  traversed  by  the  entrance  corridors,  comprises 
on  its  right  side  servants'  rooms  and  the  dispensary,  and  on  the  left  the 
bath-room,  linen-room,  and  water-closets.  All  these  rooms  have  boarded 
floors. 

The  heating  is  effected  by  means  of  steam-pipes  connected  with  a 
boiler,  which  also  serves  for  the  kitchen  and  laundry.  A  large  steam-pipe 
runs  in  a  subterranean  trench  in  front  of  the  pavilions,  sending  a  branch 
to  each,  which  is  subdivided  into  several  pipes  for  warming  the  rooms  and 
heating  water  for  the  bath-room.  Three  steam-pipes,  two  to  the  north  and 
one  to  the  south,  run  above  the  floor  at  a  height  of  0-30  metres ;  they  are 
provided  with  taps  for  the  regulation  of  the  temperature.  The  condensed 
water  returns  to  the  boiler  by  a  pipe. 

Ventilation  is  very  simply  managed.  Fresh  air  is  introduced  by  means 
of  fourteen  openings,  each  18  centimetres  wide,  made  in  the  walls  of  each 
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ward  at  the  same  height  as  the  steam-pipes,  which  warm  the  air  as  it 
enters.     The  impure  air  escapes  by  the  lateral  apertures  above. 

The  rooms,  etc.,  are  h'ghted  with  gas ;  the  lamps  are  hung  below  the 
skylight,  and  assist  in  the  ventilation. 

The  pavilion  for  special  isolation  attached  to  the  hospital  is  similarly 
constructed,  and  measures  15  "6  7  metres  in  length  by  8  metres  in  width,  and 
3 '64  metres  in  height.  It  contains  three  rooms  separated  from  one  another, 
each  having  three  beds.  A  covered  verandah,  2*30  metres  in  height,  runs 
along  the  front.     Large  doors  at  each  end  set  up  a  current  of  fresh  air. 

Eleven  casements  are  placed  in  the  front  of  the  verandah  near  the  roof, 
which  are  removed  during  the  summer. 

A  water-closet  is  provided  for  each  room,  placed  in  a  vestibule,  and 
abutting  on  an  outside  wall,  being  perfectly  ventilated  and  separated  from 
the  ward  by  an  ante-chamber. 

Each  of  the  wards  has  a  roof  of  a  pyramidal  form,  at  the  top  of  which  is 
a  ventilating-pipe  surmounted  with  a  Wolpert  aspirator.  The  floors  are 
made  of  brick  covered  with  Metlach  mosaic. 

Heating  is  effected  by  steam  introduced  into  hot-air  stoves,  placed  in 
the  middle  of  the  floor,  and  so  constructed  that  the  heat  can  be  regulated 
The  stoves  are  surrounded  with  an  iron  jacket. 

Fresh  air  is  supplied  to  the  apparatus  by  a  trench  in  masonr)-  under  the 
floor,  and  is  warmed  in  passing  between  the  stove  and  the  jacket.  The 
impure  air  escapes  partly  by  the  ventilating-pipe  in  the  roof,  partly  by 
other  pipes  adjoining  a  small  tower  in  the  ceiling  of  the  verandah,  in 
which  are  placed  water-cisterns  for  the  baths. 

The  rooms  may  also  be  heated  by  steam-pipes. 

At  one  end  of  the  verandah  is  a  small  enclosed  room,  into  which  linen 
for  the  wash  is  thrown  through  a  trap-door ;  it  is  taken  away  by  a  door 
communicating  with  the  open  air. 

There  is  a  place  for  disinfection  in  the  establishment  through  which  the 
linen  is  passed. 

When  no  epidemic  prevails,  part  of  the  hospital  is  given  up  to  ordinary 
patients.  It  is,  however,  considered  preferable  to  nurse  the  latter  in  the 
stddtische  allgemeine  Kranken/uzus  FrUdrkhshainy  which  is  a  splendid 
hospital  built  in  pavilions,  four  of  which  have  one  storey  and  six  t^o 
storeys.  There  are  also  two  pavilions  for  isolation  with  two  storeys  and 
another  of  one  storey  exclusively  reserved  for  diphtheritic  patients. 

In  the  department  for  isolation  each  adult  is  allowed  a  space  of  57  to 
60  cubic  metres,  and  each  child  31  to  42  cubic  metres. 

The  pavilion  for  diphtheria  is  warmed  by  steam,  but  the  general  method 
is  a  combination  of  heating  by  means  of  hot-Water  apparatus  connected 
with  the  ventilation.  Each  ward  has  also  chimneys  open  in  the  summer 
and  autumn. 

In  order  to  assist  ventilation  the  smoke-pipes  pass  through  the  venti- 
lating-shaft. 

The  removal  of  persons  suffering  from  infectious  diseases  is  entrusted  to 
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contractors  charged  with  the  maintenance  of  the  necessary  carriages,  the 
use  of  public  carriages  being  forbidden  to  such  patients  in  virtue  of  an 
official  order  of  the  7th  February,  1887. 

Disinfeetion  (PoHzei-Verordnung,  'jth  February^  1887). — The  regula- 
tions for  disinfection  in  force  in  Berlin  are  as  follows  : — 

Every  head  of  a  family  is  bound  in  the  event  of  illness  or  death  from 
cholera,  small-pox,  spotted  typhus,  remittent  fever,  and  diphtheria  to  dis- 
infect everything  which  has  been  used  by  the  patient  and  the  room  he  has 
occupied  conformedly  to  the  established  regulations. 

The  same  must  be  done  in  cases  of  typhoid  fever,  malignant  scarlet 
fever,  or  dysentery,  if  required  by  the  police.  The  public  is  also  bound  to 
disinfect  in  cases  of  measles,  whooping  cough,  and  pulmonary  phthisis.  A 
disease  may  be  communicated  by — 

I.  The  patient  himself  and  his  evacuations;  2.  By  dead  bodies;  3.  By 
food  and  articles  used  by  the  patient ;  4.  By  persons  in  contact  with  the 
sick  ;  5.  By  the  room  he  has  occupied. 

Account  must  be  taken  of  all  these  considerations,  and  measures  must 
include — 

1.  The  utmost  care  in  maintaining  cleanliness  about  the  patient,  the 
sick-room,  and  all  articles  in  it. 

2.  Frequent  renewal  of  the  air. 

3.  The  destruction  of  germs. 

The  patient  should  be  washed  every  day,  the  linen  changed  every  day 
if  possible ;  the  room  must  be  washed  with  wet  cloths,  which  should  after- 
wards be  boiled  for  half  an  hour. 

The  air  must  be  renewed,  partly  by  windows,  which  can  be  protected 
with  a  curtain  in  winter,  and  partly  by  the  heating  apparatus. 

The  germs  of  infection  are  destroyed  by  means  of  steam  at  high  pressure 
in  apparatus  made  for  that  purpose.  The  linen  and  clothes  are  boiled  in 
water  for  half  an  hour,  then  washed  with  a  solution  composed  of  one  part 
pure  carbolic  acid  mixed  with  18  parts  of  water  (strong  solution)  or  45 
p>arts  of  water  (weak  solution).     Articles  of  small  value  are  burnt. 

If  the  patient  is  not  taken  to  the  hospital,  he  must  be  isolated  as  much 
as  possible  in  a  room  not  communicating  with  other  rooms. 

No  articles  in  the  sick-room  must  be  taken  away  before  disinfection. 
The  linen  used  by  the  patient,  clothes,  etc.,  which  can  be  washed  must  be 
steeped  without  shaking  in  a  weak  solution  of  carbolic  acid  for  twenty-four 
hours  at  least,  then  boiled  for  half  an  hour  in  water,  and  finally  washed 
with  a  mixture  of  20  grammes  of  potash  soap  to  10  litres  of  water. 

Patients  suffering  from  cholera,  typhus,  diphtheria,  scarlet  fever,  or 
dysentery  must  use  a  vessel  a  quarter  filled  with  a  strong  solution  of  car- 
bolic acid  for  evacuations,  which  must  be  emptied  into  the  latrines.  In- 
fectious excretions  are :  in  cholera,  the  vomit,  faeces,  and  urine ;  in 
diphtheria  and  scarlet  fever,  the  expectoration,  saliva  from  the  mouth,  nasal 
mucus,  and  urine ;  in  all  typhoid  diseases  and  in  dysentery,  the  evacua- 
tions.    Persons  suffering  from  these  diseases  must  not  use  the  water- 
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closets.  If  they  should  have  done  so  before  the  nature  of  the  malady  was 
known,  the  seat  and  pan  of  the  closets  must  be  washed  with  a  strong  solu- 
tion of  carbolic  acid,  and  3  or  4  litres  of  the  same  solution  must  be  poured 
into  the  pan. 

Bad  odours  may  be  prevented  by  the  prompt  removal  of  faeces, 
bandages,  etc.,  and  careful  ventilation.  Fumigation  by  means  of  aromatic 
substances  is  of  no  value  in  disinfection. 

At  the  close  of  an  illness  all  articles  which  cannot  be  washed,  such  as 
bedding,  silk,  carpet,  furs,  stuffed  furniture  (excepting  the  wood),  are 
taken  away  with  care,  without  shaking  or  beating,  to  the  disinfecting 
establishment,  after  they  have  been  wrapped  in  a  cloth  steeped  in  a  solu- 
tion of  carbolic  acid.  Vehicles  belonging  to  this  establishment  must  be 
used  for  their  removal. 

Leather  is  washed  with  the  solution,  articles  of  small  value  are  burnt  in 
a  stove  belonging  to  the  house.  Cooking  must  not  be  carried  on  at  the 
same  time.  Large  articles  are  burnt  in  the  disinfecting  establishmenL 
Polished  furniture,  pictures,  objects  of  art,  metals,  etc.,  are  nibbed  with 
cloths ;  bread  is  used  for  the  walls  and  hangings. 

The  floor  must  be  first  wetted  with  a  strong  solution  of  carbolic  acid. 

If  the  walls  have  been  soiled  with  the  evacuations,  they  must  be  wetted 
with  the  carbolic  solution  and  then  scraped. 

All  floors  without  exception,  doors,  windows,  and  woodwork  not 
polished,  must  be  washed  with  a  strong  solution  of  carbolic  acid  after 
cases  of  cholera,  small-pox,  diphtheria,  spotted  typhus,  and  remittent  fever. 
The  solution  must  be  injected  into  the  crevices  of  the  parquet.  Every- 
thing must  afterwards  be  washed  with  pure  water. 

The  bread  and  cloths  used  in  cleaning  must  be  thrown  into  the  fire. 
Any  cloths  to  be  used  again  are  soaked  in  a  weak  solution  of  carbolic 
acid  for  twenty-four  hours,  then  boiled  and  washed  with  potash  soap. 

After  disinfection  the  room  must  be  aired  for  twenty-four  hours. 

The  use  of  public  carnages  for  persons  suflering  from  infectious  disease 
is  forbidden ;  they  must  be  removed  in  special  vehicles  supplied  by  the 
police. 

Before  returning  to  ordinary  life  convalescents  must  take  a  warm  bath, 
or  at  least  wash  all  over  with  soap,  change  their  linen,  and  put  on  clothes 
which  have  not  been  worn  during  their  illness  or  have  since  been  disin- 
fected. 

Corpses  must  be  buried  in  cloths  steeped  in  a  solution  of  carbolic  acid, 
placed  in  coffins  without  being  washed,  and  taken  to  the  mortuary  on  a 
hearse  as  quickly  as  possible. 

Persons  who  have  been  in  contact  with  the  patients,  as  well  as  nurses 
of  both  sexes,  must  wash  the  face  and  the  hair  with  the  greatest  care. 

Disinfectors  must  wear  a  special  dress  while  performing  their  duties,  and 
afterwards  they  must  wash  and  change  their  clothes. 

When  disinfection  is  not  compulsory  (for  cases  of  typhoid  fever,  scarlet 
fever,  or  dysentery)  the  medical  attendant  must  decide  whether  it  should 


BERLIN. 


397 


take  place,  also  in  each  case  of  measles,  whooping  cough,  and  pulmonaiy 
phthisis. 

In  Germany  disinfection  is  entrusted  to  the  gepriifte  Heildiener^  a  kind 
of  licensed  surgeon,  and  to  disinfectors  approved  by  the  administration, 
who  are  bound  to  proceed  with  the  work  without  delay.  They  receive  a 
fixed  payment,  from  about  3  marks  for  each  room,  with  the  price  of  the 
disin  fectan  tsused. 

The  city  of  Berlin  possesses  two  establishments  for  disinfection :  one 
annexed  to  the  night  refuge  (Asyl  fiir  Obdachlose\  the  other  in  the 
Reichenburgerstrasse. 

In  each  establishment  there  are  three  stoves  constructed  after  the 
Schimmel  system.  They  do  not  differ  much  from  those  used  in  France, 
made  by  Geneste  &  Herscher,  shown  p.  338.  The  establishments  are 
divided  into  two  distinct  sections,  the  one  used  for  the  infected  articles, 
the  other  for  the  purified  ones.     Each  has  a  bath-room,  coach-house,  etc. 

The  arrangements  are  the  same  as  those  on  the  plan  framed  by  the  city 
of  Paris,  p.  337. 

The  decree  of  1887  having  made  disinfection  compulsory,  great  difficulty 
has  been  found  in  applying  it  to  all  cases  of  infectious  disease.  This 
difficulty  has  led  to  the  division  of  diseases  into  several  classes  with  vary- 
ing obligations. 


Fig.  147. — Henneberg's  Fixed  Disin fector. 
o.  Opening  for  fresh  air,        /.  Pres.sure-guage.        q.  Thermometer.  Flannel  for 

filling.        J.  Water-pipe,        A  Tap  for  emptying,  the  boiler.        i.  Exit  pipe  for 
condensed  water.  .  . 
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I.  Bdlec  for  water.  b.  Disinfecting  chamber.  c.  Tap  Tor  stopping  the  sieun  ind 
allowing  it  to  go  out.  d.  Discharge- pipe  for  steam.  c.  Cbimoe;  with  6m 
metallic  grating.  /.  Steam-pipe  opening  into  disinfecting  chamber.  ;.  Exit 
pipe  for  the  steam  in  the  chamber.  h.  Funnel  for  'filling,  with  a  level  i 
Shelves  for  the  articles  to  be  disinfected.  k.  Rails  for  pushing  the  shelves  into 
the  disinfecting  chamber.  /,  Castors  on  which  the  shelves  move.  m.  Opaung 
by  which  ventilation  is  eflecled. 
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The  new  regulations  for  disinfection,  of  which  we  have  just  been  speak- 
ing, make  no  mention  of  corrosive  sublimate,  which  is  generally  considered 
an  efficacious  germicide,  and  was  recommended  in  the  regulation  of  1883. 
Because  of  the  property  it  possesses  of  forming  insoluble  combinations 
with  sulphuric  acid,  ammonia,  and  albumen,  Koch  had  already  in  1883 
thrown  doubt  on  its  efficacy  for  the  disinfection  of  fjeces ;  Schiller  and 
Fischer  have  shown  that  it  does  not  destroy  the  bacilli  of  tuberculosis. 
These  facts,  and  the  extremely  poisonous  nature  of  the  substance,  have 
caused  it  to  be  excluded  from  the  new  regulations. 

Besides  the  Schimmel  stove  for  disinfection  with  a  separate  boiler, 
several  apparatus  are  in  use,  less  costly  and  of  more  simple  construction. 
The  following  are  the  most  generally  known  and  considered  the  best : — 

Hennebei^'s  disinfector,  used  in  several  of  the  Berlin  hospitals,  is  made 
in  several  forms.  Figure  147  shows  a  fixed  apparatus  composed  of  two 
parts  :  the  boiler  (a),  a  stove  {b\  receiver  for  hot  air  (<:),  a  chamber  for 
disinfection  id),  made  of  wood,  closed  at  the  top  with  a  !id  of  sheet-iron. 

The  gases  produced  by  combustion  pass  from  the  grating  {e)  into  the 
supply  pipe  (/),  heating  the  air  in  the  receiver  (^),  which  is  furnished 
with  internal  plates  to  increase  the  heating  surfaces ;  the  gases  afterwards 
pass  into  the  smoke-pipe  (£). 

A  pipe  (A)  conducts  the  steam  from  the  boiler  into  the  disinfecting 
chamber  (rf).  This  pipe  has  a  tap  {j)t  which  excludes  the  steam  from  the 
disinfecting  chamber,  and  causes  it  to  pass  into  the  air  by  the  pipe  (A). 

The  steam  leaves  the  disinfecting  chamber  by  the  opening  {!)  made  at 
the  bottom  of  the  chamber,  and  enters  the  pipe  (*). 


Fig.  149,— Fixed  Disinfector  made  by  ScHAEFtER  S  Walckkr. 
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When  the  disinfection  Js  complete,  the  articles  are  dried  by  the  intro- 
duction of  hot  air  by  the  pipe  (m)  by  means  of  the  tap  (n). 

Fig.  148  represents  a  movable  Henneberg  disinfector. 

Figs  149  and  150  represent  the  more  simple  apparatus  made  by  Schaeffer 
&  Walcker  at  Berlin.  The  disinfecting  chamber  is  in  the  boder  itseH 
surrounded  by  a  non-conducting  material.  \Vhen  the  water  is  heated,  the 
temperature  in  the  disinfecting  chamber  rises  and  prevents  the  steam  Iroia 
condensing. 


Fio.  150. — MovAiiLE  Disinfecting  Apparatiis  ny  Schaeffbu  &  Walcker. 

Mortuaries.  Places  of  Burial. — In  some  of  the  Berlin  cemeteries 
mortuaries  have  been  built,  which  are  placed  at  the  disposal  of  the  public 
by  the  authorities,  with  the  understanding  that  corpses  shall  be  taken  to 
them  as  promptly  as  possible. 

The  bodies  of  the  poor  are  placed  first  in  the  depository  of  the  old  ceme- 
tery, within  the  city  enclosure,  whence  they  are  removed  by  night  in  car- 
riages kept  for  that  purpose  to  the  mortuary  in  the  large  cemetery  ou^Ide 
the  city  {Berliner  Ostfriedhof)  to  be  buried  there  the  next  day.  The  Jews 
have  built  a  mortuar)'  chapel  in  their  new  cemetery  at  Weisimsee,  which 
fulfils  all  the  conditions  required  by  modem  hygiene,  and  contains  every- 
thing necessary  for  washing,  isolating,  and  enveloping  the  bodies. 

A  new 'establishment,  which  answers  its  purpose  perfectly,  has  been  built 
in  the  old  cemetery,  Charit'e,  used  for  inquests,  post-mortem  examinations, 
etc  ;  also  for  the  exhibition  of  bodies  of  unknown  persons.    The  bodies 
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are  preserved  from  putrefaction  by  an  apparatus  in  which  refrigeration  is 
produced  by  ammonia  and  chloride  of  calcium,  as  in  the  Morgue  of  Paris. 

Prostitution. — The  law  of  the  15th  May  (Strafgeseizbuch  fiir  eUutsche 
Reich)  relating  to  this  subject  is  as  follows  : — 

Every  woman  making  a  profession  of  debauchery,  and  for  that  reason 
placed  under  the  surveillance  of  the  police,  is  liable  to  imprisonment  if  she 
infringes  the  regulations  made  in  the  interest  of  the  public  health,  safety,  and 
good  order,  also  public  decency  and  good  manners.  Women  who  are  not 
under  the  surveillance  of  the  pohce  must  conform  to  the  same  regulations. 

The  control  of  prostitution  is  thus  legally  established  in  Germany.  Be- 
sides the  registered  women,  a  number  of  others  are  under  the  oversight  of 
the  police  in  Berlin,  employed  in  beer-houses,  low  theatres,  troupes  of 
niggers,  public  balls  and  coffee  houses,  called  Wierner  Cafes, 

It  is  calculated  that  the  number  of  women  who  practice  prostitution 
secretly  is  ten  times  greater  than  the  number  of  registered  women. 

Inspection  takes  place  once  a  week,  at  the  Bureau  of  Police.  All  the 
women  who,  after  careful  observation,  are  suspected  of  making  vice  their 
calling  are  summoned  for  examination.  On  the  first  occasion  a  printed 
paper  is  given  to  them  by  way  of  warning.  In  this  they  promise  to  earn 
their  living  in  an  honourable  manner.  Afterwards,  if  their  behaviour  in 
streets  and  public  places  is  again  recognised  as  suspicious,  regular  surveil- 
lance is  enforced. 

Public  Bulldlng^S. — The  hospitals  recently  built  at  Berlin  have  been 
constructed  on  the  model  of  English  hospitals,  and  realize  the  most  exacting 
requirements  of  hygiene.  Several,  however,  differ  from  them  in  using  the 
central  system  of  heating,and  the  water-closets  are  not  so  completely  isolated. 

In  some,  the  central  system  of  heating  is  combined  with  the  use  of 
chimneys ;  in  others,  heating  and  ventilation  are  effected  by  the  stoves  with 
jackets  already  mentioned.  These  will  probably  replace  the  central  system, 
which  is  rather  complicated. 

The  hospitals  designed  for  infectious  diseases  have  already  been  minutely 
described. 

Schools,  theatres,  and  other  public  buildings  must  fulfil  the  required 
conditions  for  lighting  and  ventilation.  Plans  must  be  sent  to  the  district 
medical  officers,  that  they  may  be  examined  from  the  hygienic  standpoint. 

Dwelling's  for  Workmen. — There  are.no  dwellings  built  expressly 
for  the  working  classes  in  Berlin  ;  they  live  where  they  can.  As  in  other 
places,  the  poorer  classes  reside  in  the  old  quarters  of  the  town,  in  narrow 
streets,  where  the  hygienic  conditions  are  far  from  satisfactory.  A  large 
number  of  workmen,  especially  the  unmarried  ones,  inhabit  the  Pennen^  a 
kind  of  hotel  of  inferior  rank,  where,  however,  they  only  lodge  at  night 
(Schlafstelleri),  The  regulations  applicable  to  places  of  this  description 
have  already  been  given. 

Hyg^iOI^G  of  Factories. — In  the  chapter  which  treats  of  the  general 
hygiene  of  factories  (p.  360)  we  remarked  that  the  inspection  instituted  for 
this  purpose  in  Germsgny  was  of  little  value,  because  the  inspectors  did  not 
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possess  the  medical  knowledge  needed  for  the  efficient  discharge  of  their 
duties.  This  shows  plainly  the  need  for  control  of  sanitary  matters  by  a 
central  organization. 

The  inspectors  send  their  reports  to  the  authorities,  who  make  an  abstract 
for  the  government.  It  appears  from  these  reports  that  the  hygiene  of 
factories  has  made  but  little  progress.  The  medical  councillor,  Pistor, 
whose  duty  it  is  to  sum  up  the  reports  of  the  inspectors  for  the  capital 
expresses  himself  in  these  terms :  "  Whatever  may  be  the  importance 
attached  to  the  duties  of  inspectors  of  factories,  it  cannot  be  said  that  they 
are  competent  to  the  regulation  of  hygienic  questions.  The  only  person 
who  could  perform  that  work  effectually  would  be  an  inspector  trained  in 
medical  science." 

An  association  for  the  sick  belonging  to  the  various  trades,  Gewtrks- 
Krankenvenin  has  existed  in  Berlin  since  1846,  formed  by  a  combination 
of  all  the  artisans  for  the  purpose  of  maintaining  a  common  fund  from 
which  they  may  obtain  assistance  and  medical  care.  The  office  is  super- 
intended by  a  committee  composed  of  delegates  from  all  the  trades.  A 
council  of  administration  consisting  of  twenty-five  persons  is  elected  every 
year,  forming  part  of  the  above-named  committee,  which  is  joined  to  the 
industrial  deputation  elected  by  the  Municipal  Council.  The  president  of 
this  deputation  is  at  the  same  time  president  of  the  council  of  administra- 
tion for  the  fund. 

The  city  of  Berlin  and  its  suburbs  are  divided  into  eighty-five  districts, 
with  a  medical  adviser  for  each. 

The  number  of  members  of  this  association  of  artisans  amounts  to  nearly 

200,000.     This  organization  is  of  the  highest  importance  in  checking  the 

.spread  of  infectious  diseases.     It  is  through  it  that  exact  statistics  of 

.  syphilitic  diseases  among  that  class  of  the  population  have  been  possible. 

,  The  information  supplied  by  the  army  for  that  purpose  is  also  exact. 

Hygiene  of  Schools. — The  orders  of  the  23rd  October,  1879,  and 
14th  January,  1880,  include  regulations  applicable  throughout  the  whole  ot 
Prussia. 
The  schoolrooms  must  not  exceed  #9  metres  in  length,  570  metres  to  7 
•  ^mfetres  in  width  ;  and  3*20  metres  to  3*50  metres  in  height. 

Each  pupil  in  the  lower  classes  should  have  a  superficial  space  of  07 
square  metres,  and  in  the  higher  classes  of  0*9  square  metres. 

Daylight  may  be  admitted  from  the  left,  or  from  behind,  but  not  from 
both  sides.  The  windows  must  have  a  surface  equal  to  a  fifth  of  that  of 
the  floor.     Ventilation  and  heating  must  be  well  managed. 

Plans  for  new  school  buildings,  or  alterations  in  schools  already  built, 
must  be  examined  and  approved  by  the  district  doctor.  He  is  entrusted 
with  the  superintendence  of  school  hygiene  in  general. 

In  Saxony,  Bavaria,  Wurtemberg,  and  Baden,  the  medical  inspector  is 
bound  to  visit  the  schools  regularly  for  this  purpose,  and  to  address  any 
observations  he  may  judge  necessary  to  the  authorities.  The  regulations 
for  the  protection  of  schools  against  infectious  diseases  have  been  given 
above  (p.  371)^ 


CHAPTER  III. 

LEIPZIG. 

General  Remarks.— Water  Supply.— System  of  Water  -  closets.— Abattoir.— Hos- 
pitals for  Isolation. 

General  Remarks, — The  hygienic  institutions  of  South  Germany  differ 
from  those  of  Prussia,  as  the  medical  men  entrusted  with  the  superintend- 
ence and  direction  of  public  hygiene  are  much  more  independent  of  the 
police  administration. 

Among  the  cities  of  Germany,  Leipzig  in  Saxony  is  remarkable  from  the 
standpoint  of  its  sanitary  organization.  The  aqueducts,  the  system  of 
sewage,  etc.,  present  several  peculiarities,  which  we  will  now  describe. 

Water  Supply. — Towards  the  middle  of  i860  a  system  of  water  supply 
was  established  at  Leipzig,  at  Connewitzer  Bauernwiese,  based  on  the  em- 
ployment of  subsoil  waters,  collected  in  a  bed  of  gravel  by  means  of  per- 
forated glazed  earthenware  pipes,  placed  in  contact  with  one  another,  but 
without  complete  joints.  As  the  city  extended,  new  pipes  were  laid  down ; 
but  the  ground  not  having'  been  first  carefully  examined,  the  water  supply 
proved  deficient,  and  the  quality  of  the  water  deteriorated. 

An  original  method  was  employed  in  order  to  overcome  these  difficulties, 
the  invention  of  Professor  Hofmann. 

The  water  of  the  river  Pleisse  is  conducted  into  filtering  reservoirs  dug 
in  the  place  where  the  new  pipes  start ;  after  having  traversed  these  filter- 
beds  it  flows  through  the  underlying  bed  of  gravel,  and  having  been  filtered 
and  purified,  is  collected  by  the  earthenware  pipes. 

As  this  system  did  not  suffice  for  the  wants  of  the  city,  another  was  con- 
structed in  1887,  twenty  kilometres  from  the  city,  in  the  forest  of  Naunhof. 


Fig.  151.— Elevation  of  the  Naunhof  Water  System. 
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This  system  was  invented  by  the  civil  engineer  Thien,  and  still  remains  the 
only  one  of  the  kind. 

After  careful  investigation,  a  supply  of  pure  water  was  discovered  below 
the  surface .  amounting  to  more  than  30,000  cubic  metres  a  day.  This 
water  is  collected  by  five  groups  of  artesian  wells,  each  formed  of  twenty 
tubular  wells,  whence  the  water  is  carried  by  horizontal  pipes  into  a  small 
reservoir.     Thence  it  flows  into  the  great  conduit  (Figs.  151  and  152). 


II 


Fig.  152.— Plan  of  the  Naunhof  Water  System. 

I.  Natural  level  of  subsoil  water.  2.  Lowered  level.  3.  Suction-pipe.  4. 
Tubular  wells.  5.  Filters.  6.  Small  central  reservoir.  7.  Collecting  pipe 
from  wells.        8.  Great  conduit. 

This  conduit  opens  into  a  deep  reservoir  made  in  masonry,  whence  the 
water  is  brought,  by  the  aid  of  a  steam-pump,  into  pipes  which  carry  it 
to  the  city. 

The  water  from  the  tubular  wells  is  brought  into  the  collecting  reservoir 
by  the  action  of  a  syphon. 

Besides  the  great  artesian  wells  with  twenty  shafts,  there  are  similar  ones 
having  only  eight  shafts. 

Special  arrangements  are  made  for  repairs,  for  drawing  water  from  each 
tubular  shaft,  for  the  purpose  of  special  analysis,  and  for  eventually  closing 
the  pipes  which  give  bad  water. 

The  great  conduit  is  made  of  cast-iron ;  the  joints  laid  in  india-rubber. 

System  of  Water-Closets,  etc.— In  Leipzig  the  old  system  of  cess- 
pools has  been  replaced  by  tanks  and  English  water-closets.  The  tanks 
are  of  two  kinds — fixed  and  movable.  The  fixed  tanks  are  emptied  by 
means  of  an  air-pump  provided  with  an  apparatus  for  burning  mephitic 
gases,  similar  to  that  used  in  Paris.  The  closets  are  placed  in  a  separate 
wing,  the  basement  of  which  is  occupied  by  the  tanks. 

Fig.  153  shows  how  the  movable  receptacles  are  arranged  and  the  various 
methods  of  changing  them,  the  Heidelberg  system,  as  constructed  b}' 
Friedrich  Glass.     The  ventilating-pipes  for  the  closets  are  carried  above 


Fig.  153.— Closets  with  Movable  Receptacle  (Heidelberg  Sistrh). 

the  roof;  on  the  left  side  of  the  figure  the  closets  have  what  the  Gennans 
call  Separatkothi)erschliiiS,  that  is,  each  pan  has  a  special  trap  for  the  excre- 
ment, and  is  ventilated  by  a  pipe  opening  into  a  separate  shaft.  The 
right  side  of  the  figure  has  only  one,  Centralkothverschlms,  that  is,  a  central 
trap  below,  the  live  pans  being  ventilated  by  the  discharge-pipe. 

Neither  of  these  systems  is  free  from  bad  odours,  and  water-closets  have 
therefore  been  adopted  in  good  houses. 

In  order  to  prevent  the  pollution  of  streams,  the  excrement  must  not  be 
removed  until  the  solid  parts  have  been  precipitated  and  disinfected.  For 
this  reason  the  various  methods  of  chemical  purification  may  be  studied 
in  Leipzig. 

No  general  system  is  formally  prescribed,  but  each  must  be  examined 
and  approved  before  it  can  be  applied  in  practice. 

These  different  systems  are  distinguished  from  each  other  by  the  com- 
position of  the  disinfecting  mixture,  and  the  manner  in  which  it  is  brought 
into  contact  with  the  excrementitious  matter. 

With  some  modifications  the  disinfecting  mixture  is  composed  of  lime, 
chloride  of  magnesium,  and  carbolic  acid  or  coal-tar. 

The  Siivem  mixture,  as  it  is  called,  used  in  the  great  hospital  of  St.  ' 
James,  is  prepared  in  the  following  manner:  42*5  kilogrammes  of  quick- 
lime are  slaked  with  loz  kilogrammes  of  water  in  a  trough.     During  the 
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slaking  it  is  mixed  with  8*5  kilogrammes  of  coal-tar,  and  the  same  amount 
of  chloride  of  magnesium  dissolved  in  an  equal  quantity  of  water.  This 
mixture  looks  like  hasty  pudding;  it  is  diluted  with  water  when  used. 

In  the  latrines  with  troughs  in  use  in  hospitals,  schools,  barracks  and 
prisons,  the  disinfecting  mixture  is  poured  into  the  closet  at  the  rate  of 
half  a  kilogramme  for  each  person  per  day ;  enough  water  is  then  added  to 
make  the  solid  substances  float ;  the  walls  of  the  troughs  are  also  coated 
with  the  disinfectant. 

The  bottom  is  provided  with  a  plug  and  handle,  which  close  the  open- 
ing of  the  discharge-pipe.  Early  every  morning  the  trough  is  emptied  by 
opening  the  plug ;  the  excrement  and  the  disinfectant  mixture  flow  into 
a  reser\'oir,  where  the  solid  parts  settle,  and  the  liquids  pass  into  the  sewers. 
In  private  houses,  the  dejecta  are  conducted  directly  by  the  flushing  into 
a  reservoir  placed  in  the  yard  containing  the  disinfecting  mixture.  This 
reservoir  is  provided  with  a  plug,-  the  mixture  is  discharged  into  a  collecting 
well,  where  the  precipitated  substances  settle  and  the  liquid  escapes. 

It  is  not  poured  directly  into  the  sewers,  but  passes  flrst  into  a  well  for 
inspection,  from  which  workmen  belonging  to  the  sanitary  service  take  a 
sample  occasionally  to  see  whether  the  liquid  gives  an  alkaline  reaction. 
If  this  happens,  the  disinfection  is  considered  complete ;  if  otherwise,  the 
quantity  of  the  disinfectant  has  not  been  suflicient  and  the  offender  is 
liable  to  a  flne. 

This  method  of  disinfection  is  perfectly  efficacious.  The  samples  put 
into  bottles  closed  in  the  ordinary  way  have  undergone  no  alteration  during 
several  years. 

The  disinfecting  reservoirs  for  the  water-closets  of  private  houses  are 
usually  emptied  once  a  week,  the  plugs  opened,  and  the  contents  dis- 
charged into  the  well,  another  supply  of  the  disinfecting  mixture  being  im- 
mediately thrown  into  the  reservoir.  The  collecting  wells  are  not  emptied 
oftener  than  once  in  a  year  or  eighteen  months,  according  to  their  size, 
which  is  usually  from  30  to  40  cubic  metres.  The  deposit  is  principally 
composed  of  carbonate  of  lime  mixed  with  insoluble  organic  refuse. 

The  disinfecting  action  of  the  Silvern  composition  is  explained  as 
follows  : — 

By  the  action  of  the  microbes  on  the  excrement,  carbonic  acid  and 
ammonia  are  produced.  Each  microbe  is  then  surrounded  with  carbonic 
acid  gas,  which  combines  with  the  lime,  and  the  microbe  is  embedded. 
This  can  only  take  place  in  the  fluid  parts  and  at  the  surface  of  the  solid 
matters ;  within  the  solid  matters  decomposition  continues  with  evolution 
of  carbonic  acid,  which  breaks  up  the  solid  excrement  and  forms  new  in- 
crustations. 

The  disinfecting  mixture  does  not  hinder  the  development  of  the  spores, 
but,  on  the  contrary,  the  organic  mixture  aids  in  their  development  into 
bacteria.  This  process  is,  however,  accompanied  with  the  evolution  of 
carbonic  acid,  and  thus  the  destruction  of  the  spores  is  brought  about  by 
the  same  process  as  that  of  the  microbes  just  explained.    The  ammonia 
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combines  with  the  chlorine  produced  by  the  decomposition  of  chloride  of 
magnesium. 

From  the  hygienic  standpoint,  this  method  is  valuable,  for  the  sohd 
matters  are  rendered  perfectly  inoflensive,  and  the  hquids  might  be  poured 
into  the  smallest  stream  without  any  nuisance. 

It  is,  however,  only  efficient  for  excrement  and  household  refuse.  The 
attempts  to  apply  it  to  the  waste  of  breweries  and  refineries  have  not 
.succeeded,  for  the  residuum  of  sugar  does  not  decompose  readily,  and  it 
is  impossible  to  keep  the  impure  water  jn  contact  with  the  disinfecting 
mixture  long  enough  for  the  breaking  up  and  disinfection  to  be  accom- 
plished.    It  is  the  same  with  the  sanguineous  water  of  slaughter-houses. 

The  system  of  Friedrich  and  Glass  is  much  in  vogue  at  Leipzig,  as  well 
as  that  of  Siivern.  The  disinfecting  mixture  is  a  powder  slightly  damped, 
and  it  is  put  into  a  zinc  vessel,  the  sides  of  which  are  pierced  with  holes. 
The  zinc  vessel  is  either  placed  in  the  water-closet  cistern  Centralruhr- 
apfarat)  or  in  a  receptacle  placed  in  the  collecting- well  (^Centraldruckrukr- 
afiparat). 

Friedrich  calculates  the  quantity  of  his  mixture  necessary  for  a  closet 
used  by  ten  persons  at  43  kilogrammes,  costing  between  five  and  six  marks 
a  year. 

He  has  constructed  special  apparatus  of  a  similar  kind  for  the  purifica- 
tion of  the  waste  water  from  factories.  They  differ  somewhat,  according  to 
the  quality  of  the  polluted  water. 

The  apparatus  shown  in  Fig.  154  is  recommended  for  waste  water,  which 
is  precipitated  with  difficulty,  owing  to  the  small  amount  of  solid  matter 
in  it.  It  is  composed  of  a  common  reservoir  {Dopptigmbe)  with  a  par- 
tition, the  bottom  being  covered  with  a  porous  substance  intended  to 
retain  the  mud  {Schlamfiiter)  and  a  row  of  filters  vertically  arranged.  The 
disinfecting  mixture  is  enclosed  in  the  vessel  (a),  which  communicates 
with  a  water  supply  by  an  automatic  tap.  When  the  foul  water  is  mixed 
with  the  disinfecring  liquid  and  has  passed  through  the  filters,  it  flows  away 
purified.  In  order  to  be  effective,  this  operation  must  be  performed 
slowly. 
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The  batteries  of  filters  are  movable,  and  may  be  easily  changed. 

Fig.    155  shows   a   purifying  reservoir    for  very  foul    water,    which  is 


Fig.  155.— Purification  or  Factokv  Water  (DitppelgruU  FrUdriih). 
treated  twice  with  the  disinfecting  mixture,  and  should  pass  through  several 
filters.     Large  pieces  of  refuse  are  retained  at  the  bottom  of  a  sieve. 

Abattoir. — The  abattoir  in  Leipzig  is  a  model  establishment  of  it 
kind.  It  is  situated  at  the  end  of  the  city  behind  the  Bavarian  railway 
station  and  near  the  railroad  in  order  to  facilitate  the  transport  of  the 
cattle  and  the  removal  of  the  refuse. 

The  ground  has  a  surface  of  115,000  square  metres.  The  site  is 
elevated  and  airy,  with  a  good  slope.  The  al)attoir  itself  is  arranged  in  a 
similar  way  to  the  markets,  with  a  sufficiently  large  space  for  the  slaughter- 
ing. The  ground  is  covered  with  cement  and  slopes  towards  the  centre, 
which  is  traversed  by  a  trench,  along  which  the  sanguineous  water  flows 
away.  Before  it  reaches  the  sewer  this  water  should  be  passed  through  a 
series  of  graduated  sieves,  which  retain  the  morsels  of  flesh  and  fat. 

For  disinfecting  purpioses  only  large  quantities  of  water  are  used.  The 
intestines  are  carried  away  in  barrows,  and  deposited  in  a  place  paved 
with  stone  having  a  slope.  A  tolerably  large  opening  is  in  the  centre  of 
this  yard.  A  tunnel  runs  below,  in  which  a  waggon  can  move  which  is 
placed  under  the  opening ;  the  contents  of  the  stomach  and  intestines  are 
emptied  into  this  waggon  and  taken  away  soon  after  the  slaughtering. 

Rails  of  iron  run  along  the  ceiling  of  the  abattoir,  into  which  hooks 
on  pulleys  are  fixed  for  the  meat.  The  latter  is  subsequently  taken  to 
adjoining  dep6ts  provided  with  refrigerators. 

The  blood  is  collected  in  galvanized  iron  vessels,  and  is  used  in  the 
preparation  of  albumen  and  manure. 

There  are  special  abattoirs  for  small  cattle  and  pigs.  Melting-houses 
and  places  for  the  preparation  of  the  oflal  are  also  atUched  to  the  estab- 
lishment. 

Hospitals  for  Isolation. — For  the  isolation  of  infectious  diseases  the 
city  has  built  twenty-two  blocks,  situated  on  an  extensive  site,  at  the  end 
of  which  rises  the  great  hospital  of  St.  James. 

These  blocks  are  under  the  same  administration  as  the  hospi:.-il,  and 
together  constitute  the  clintque  of  the  university. 

Each  section  is  directed  by  a  professor. 

The  blocks  reserved  for  cholera  and  small-pox  are  placed  at  a  great 
distance  from  the  others,  and  surrounded  with  a  fence,  which  prevents  all 
unnecessary  communication. 
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There  is  room  for  24  patients  in  each.  The  older  blocks  only  contain 
one  ward,  the  more  recent  are  divided  into  two  parts  by  a  partition  without 
a  door. 

At  one  end  is  a  coVered  verandah  for  the  staff  and  the  convalescents. 
At  the  other  end  are  placed  the  latrines,  bath-rooms,  and  apartments  for 
the  nurses. 

Heating  is  effected  by  means  of  stoves  with  jackets  heated  by  coal  or 
gas  ;  ventilation  is  provided  by  the  windows  and  skylights. 

The  blocks  are  built  with  squares  of  wood  filled  in  with  bricks.  They 
have  no  ceilings.  The  wood-work  of  the  roof  is  painted  in  oil  inside,  the 
walls  are  painted,  and  the  floor  is  of  oak. 

The  latrines  are  arranged  according  to  the  SUvern  system,  with  tubs 
as  described  above.  Water  from  the  lavatories,  the  bath-rooms,  and 
kitchen,  is  carried  away  by  the  same  pipe  as  the  excrement.  On  its 
way  the  water  mixes  with  the  disinfecting  substance,  which  adheres  to  the 
sides  of  the  pipe. 

This  mode  of  disinfection  is  found  perfectly  satisfactory.* 

A  separate  building  has  been  erected  for  the  purpose  ot  collecting  the 
sewage,  near  the  centre  of  the  ground,  comprising  three  reservoirs  for 
purification,  in  which  the  solid  substances  can  be  precipitated,  while  the 
liquids  flow  through  a  fourth  reservoir,  and  are  afterwards  poured  into  the 
drain.  The  mud  deposited  at  the  bottom  is  brought  by  pumps  to  a  plat- 
form containing  a  filtering  apparatus  of  large  gravel  above  the  fourth  reser- 
voir. The  liquid  passes  through  the  filter  into  the  reservoir  and  thence 
flows  away. 

The  precipitate  consists  of  carbonate  of  lime  mixed  with  insoluble 
organic  substances.     It  is  greyish  in  colour,  inodorous  and  aseptic. 

Attempts  have  been  made  to  utilize  this  substance  as  manure,  but  they 
have  not  been  successful.  The  calcareous  manure  is  of  no  service  until  it 
has  been  mixed  with  the  earth  for  a  long  time.  In  its  sanitary  aspect  it  is 
perfectly  innocuous. 

Samples  of  the  disinfected  water  have  been  preserved  in  the  Hygienic 
Museum,  in  flasks  closed  with  the  ordinary  stoppers,  for  lo  or  15  years 
without  any  change.  The  only  change  is  that  the  oldest  of  the  flasks  have 
lost  half  their*  contents  by  evaporation  through  the  the  stoppers. 

The  linen  of  the  patients  is  steeped  in  a  tub  containing  a  5  per  cent, 
solution  of  carbolic  acid,  then  taken  to  a  steam  laundry  reserved  for 
infected  linen.  It  is  plunged  into  a  large  boiler  and  heated  for  half  an 
hour  in  water  with  plenty  of  soap.  The  laundry,  kitchen,  and  bake-houses 
are  each  model  establishments  of  their  kind. 

Special  carriages  are  used  for  the  transport  of  the  sick. 

*  In  other  establishments  the  waste  water  being  taken  directly  to  the  common  reservoir 
does  not  become  thoroughly  mixed  with  the  disinfectant ;  decomposition  takes  place  and 
occasions  a  serious  nuisance.  The  cause  of  this  must  be  sought  for  in  a  law  of  physics, 
according  to  which  the  layers  of  liquid  have  the  property  of  material  repulsion,  and  do 
not  mix  for  a  long  time. 
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CHAPTER  I. 

SANITARY    LEGISLATION. 

General  Remarks.— Sanitary  Administration.— Sanitary  Legislation.— 

Foods. — Legislation  for  Factories. — Insurance  of  .Workmen  against  Accidents  and 
Sickness. — R^nlations  for  the  Prevention  of  Infectious  Diseases. — Vaccination. — 
Protection  of  children  of  tender  age. — Certification  of  Deaths. — Burials  and  Burial- 
places. — Mortuaries,  Removal  of  Bo^lies. — Emulations  for  Buildings. 
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Greneral  Remarks*  —  The  Austrian  monarchy  is  compo.sed  of  two 
principal  parts  :  one  including  the  provinces  of  the  Crown,  with  a  separate 
representation  and  administration ;  the  other  the  kingdom  of  Hungary, 
and  the  provinces  attached  to  it,  with  an  organization  independent  of  the 
first. 

The  different  provinces  are  inhabited  by  very  dissimilar  nationalities  of 
unequal  intellectual  culture. 

The  .provinces  of  the  Crown  have  as  representatives  :  the  Imperial 
Council  (Rei€hsrath\  the  members  of  which  constitute  the  two  chambers, 
the  Lords  (Herrenhaus)  and  the  Deputies  (Abgeordnetenhaus), 

The  particular  interests  of  the  different  provinces  are  represented  by  the 
Diets  {Landtage) ;  the  administration  is  entrusted  to  special  committees 
(ZandesausscAusse). 

A  governor,  or  president  {Statthalter^  or  Landes-Frdsident)^  represents 
the  government ;  each  province  is  divided  into  districts  {Amtsbezirke^  or 
B€zirkshauptmannschaften\  having  each  a  chief  called  Bezirkshauptmann. 

Towns  of  a  certain  extent  administer  their  own  affairs  under  the  direct 
superintendence  of  the  governors. 

The  Hungarian  provinces  are  represented  by  the  Diet  of  Hungary 
{Magnatentafel  and  Reprdsentantentafel) ;  the  kingdoms  attached,  Croatia 
and  Slavonia,  have  their  own  Diet  {Landtag),  Sanitary  institutions  are  not 
the  same  in  the  two  divisions  of  the  Empire.  In  several  provinces  of 
Hungary  it  has  not  been  possible  to  establish  a  regular  service  of  public 
hygiene  because  of  the  backward  state  of  the  people. 

The  high  rate  of  mortality  in  the  provinces  of  the  Crown  also  proves 
decisively  that  the  sanitary  regime  is  far  from  answering  to  the  requirements 
of  the  present  day. 

The  rate  of  mortality  per  i,ooo  inhabitants  was — 

In  1870-1874 32-5 

1875-1879 306 

1880-1884 304 

„   1880-1888 294 
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The  following  pages  are  devoted  to  the  sanitary  organization  of  the 
provinces  of  the  Crown  only. 

Sanitary  Administration. — Gesetz  Tpth  Aprils  1870. — The  head  of 
public  hygiene  in  Austria  is  the  Minister  of  the  Interior ;  all  its  affairs  being 
submitted  to  him  by  a  Sanitdt sref event ^  who  is  a  doctor  of  medicine. 

In  very  important  cases  the  Ministry  asks  advice  of  the  higher  Sanitary 
Council,  Obersier  Sanitdtsrath^  composed  of  at  least  six  ordinary  members 
chosen  by  the  government  from  the  principal  doctors  in  the  capital 
They  bear  the  title  of  Obersanitatdtsrath^  upper  councillors  of  health,  but 
have  no  fixed  salaries,  being  paid  by  fees.  The  Council  chooses  its  own 
president  and  vice-president.  Additional  members  may  be  added  if  neces- 
sary. The  governor  of  each  province  of  the  Crown  {Kronland)  has  his 
own  referee  {Samtdtsre/erent)  and  his  provincial  council  of  health  {Landcs- 
sanitatdt5rath\  composed  of  from  three  to  six  ordinary  members  chosen 
by  the  government,  and  two  members  elected  by  the  representatives  of 
the  province  {Landesausschuss),  In  case  of  necessity,  additional  members 
may  be  called  to  assist  in  the  Council. 

These  functions  are  honorary,  no  salary  being  attached  to  them.  The 
Council  of  Health  collects  statistics  relating  to  hygiene,  and  presents  a 
report  every  year,  accompanied  by  proposals  made  with  the  intention  ot 
improving  the  sanitary  regime. 

In  the  different  districts  {Bezirkshauptmannschafien\  the  interests  of 
public  hygiene  are  confided  to  the  direction  of  a  doctor,  Bezirksarzt^  who 
has  nearly  the  same  duties  as  the  Kreisphysicus  of  Prussia. 

The  State  superintends  the  general  direction  of  the  sanitary  service,  and 
is  responsible  for  general  measures  relating  to  the  public  health,  iK'hile 
special  arrangements  devolve  on  the  Communes. 

The  following  services  are  regulated  by  the  State  :  superintendence  of 
the  staff  and  sanitary  inspection,  snperintendence  of  hospitals,  asylums 
and  places  for  vaccination,  bathing  and  hydropathic  establishments,  for 
the  opening  of  which  a  special  authorszation  from  government  is 
required ;  the  application  of  the  laws  concerning  infectious  diseases, 
endemic  diseases,  epidemics  and  quarantine ;  the  sale  of  poisons  and 
medicine  ;  vaccination,  forensic  medicine  and  burials. 

The  Communes  take  charge  of  the  streets,  roads,  markets,  places  for 
public  meetings,  habitations,  sewers  and  their  cleansing,  drinking-water, 
foods  and  the  vessels  which  contain  them,  public  baths ;  they  also  build 
and  inspect  mortuaries,  places  of  burial,  cattle  markets,  etc.,  and  obtain 
medical  care  and  relief  in  cases  of  accident  or  confinement,  take  care  of 
foundlings,  idiots,  deaf-mutes,  etc. 

The  Communes  are  also  bound  to  carry  out  the  measures  prescribed  by 
the  administration  for  the  prevention  of  infectious  diseases,  and  to  see  that 
the  sanitary  regulations  are  enforced.  They  must  render  regular  accounts 
of  their  proceedings. 

Sanitary  Legislation. — ^There  is  no  sanitary  law  in  Austria  more 
complete  than  that  of  the  30th  April,  1870,  which  has  been  already  men- 
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tioned.  Some  of  its  arrangements  which  relate  to  public  hygiene  form 
part  of  the  penal  code.  The  right  of  making  sanitary  regulations  com- 
pulsory throughout  the  Empire  belongs  to  the  Reichsrath ;  administrative 
orders  of  less  importance  are  issued  by  the  government ;  those  embracing 
the  duties  of  the  Communes  are  authorized  in  the  provinces  of  the  Crown 
by  the  local  administration. 

Foods. — By  the  terms  of  the  penal  law,  the  use  of  all  poisonous 
substances  in  the  preparation  of  food  is  forbidden,  and  they  must  not  be 
used  in  the  glaze  for  kitchen  utensils  or  drinking- vessels. 

The  same  law  punishes  the  sale  of  the  flesh  of  animals  which  have  not 
been  inspected  The  inspection  of  meat  is  strictly  organized  in  Austria ; 
it  is  performed  by  special  inspectors  who  superintend  the  slaughter  of 
the  animals,  the. flesh  of  which  is  to  be  exposed  for  sale ;  the  beasts  must 
be  examined  before  and  after  slaughtering.  There  are  two  inspectors ;  one 
a  veterinar}'  surgeon  ( Wundariz)^  the  other  chosen  by  the  Commune. 
.  The  animals  intended  for  killing,  which  come  from  a  distance,  are  put 
under  inspection  for  ten  days ;  all  meat  brought  from  another  place  must 
be  submitted  to  inspection.  The  inspectors  of  meat  have  also  the  over- 
sight of  butchers'  shops.  A  special  course  of  study  is  designed  for  the 
insi>ectors  of  meat  in  the  veterinary  schools. 

According  to  an  order  (Hofkantzleidecrei)  of  the  i6th  January,  1875, 
all  adulteration  or  moistening  of  wheat  is  forbidden  ;  according  to  an  older 
decree  {Regientngsdecret^  15  July^  1831),  the  corn  must  be  free  from  ergot. 

An  order  of  July,  1794,  forbids  the  sale  of  bread  in  low,  damp,  and 
badly  ventilated  places  \  the  bread  must  be  well  baked,  and  must  not  con- 
tain any  hurtful  ingredients. 

The  penal  code  forbids  all  contamination  of  wells  or  rivers  when  their 
water  is  used  as  drinking  water. 

Legislation  for  Factories  {Gewerbeordnung  i^th  March,  1883,  and 
Zth  March  1885). — The  Austrian  law  divides  factories  into  two  classes, 
the  free  and  the  licensed.  The  licensed  include  those  which  might  become 
nuisances  to  the  neighbourhood  They  cannot  be  opened  without  the 
permission  of  the  competent  authority,  who  may  prescribe  certain  condi- 
tions, or  refuse  the  application. 

Children  must  not  be  employed  as  apprentices  in  these  trades  before 
the  age  of  twelve  years,  nor  in  factories  before  the  age  of  fourteen  years. 
Young  girls  between  fourteen  and  sixteen  must  only  be  employed  in  work 
which  will  not  injure  the  health  nor  hinder  the  free  development  of  the 
body.     Children  must  attend  school  regularly. 

The  working  day  must  not  exceed  eight  h6urs  for  children  under  four- 
teen years ;  for  adults  it  may  be  eleven  hours,  not  including  the  time  for 
meals  and  recreation. 

Women  and  children  under  sixteen  are  not  allowed  to  work  between 
8  p.m.  and  5  a.m. 

A  woman  must  not  return  to  v;ork  in  the  factory  for  four  weeks  after  her 
confinement. 
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Work  on  Sundays  is  forbidden  without  a  special  authorization  from  the 
Minister  of  Trade. 

The  communal  authorities,  the  district  doctor,  and  the  inspectors  <rf 
factories  are  required  to  watch  that  these  laws  are  carried  into  execution. 

The  inspection  of  factories  is  entrusted  to  fifteen  inspectors  for  the 
district,  with  a  head-inspector.  They  must  keep  a  journal,  prepare  a  re- 
port of  all  their  work,  and  present  these  reports  to  the  head-inspector,  who 
will  make  a  summary  of  them,  give  advice  on  questions  relating  to  the 
hygiene  of  factories,  and  send  in  a  report  to  the  Ministry  of  Trade. 

Insurance  of  Workmen   ag^nst   Accidents  {Gesetz  vom   28 

December^  1887,  betreffend  dU  UnfallversicJuruug  der  Arbdter), — ^Thc 
National  Assembly  of  Austria  has  adopted  a  law  which  makes  insurance 
of  workmen  against  accidents  compulsory,  as  in  Germany.  The  Austrian 
law  is  similar  to  the  German,  only  differing  in  certain  particulars.  In 
Germany  the  trades  within  certain  defined  districts  are  classified  according 
to  the  degree  of  danger  incurred  by  those  who  are  employed  in  them,  and 
in  such  instances  the  insurances  are  classified  in  a  similar  manner. 

In  Austria  there  is  generally  a  public  institution  for  insurance  in  each 
province  of  the  Crown,  with  tariffs,  graduated  according  to  the  gravity 
of  the  danger  incident  to  each  occupation.  In  Germany  the  workmen 
pay  two-thirds  of  the  premium,  and  the  employer  one-third ;  in  Austria 
the  workmen  only  pay  10  per  cent.,  and  the  employer  is  responsible  for 
the  remaining  90  per  cent. 

The  rates  for  the  premiums  are  prepared  by  the  insurance  company, 
and  ratified  by  the  government.  The  Minister  for  the  Interior  raises  or 
lowers  the  premiums,  according  to  need,  at  the  time  of  closing  the  accounts. 
He  also,  assisted  by  a  competent  council  (  Versicherurigsbeirath\  superin- 
tends the  general  system  of  insurances,  the  inspection  of  which  belongs 
to  the  governments  of  the  different  provinces. 

Insurance  of  Workmen  against  Sickness  {Gesetz  vom  30  March, 

1888,  betreffend  die  Krankenversicherung  der  Arbeiier), — All  persons  who 
are  insured  against  accidents  are  obliged  to  be  members  of  a  relief  oflSce 
for  cases  of  sickness. 

Medical  care,  medicines  etc.,  and  60  per  cent,  of  the  daily  wages,  are 
given  to  all  workpeople.  Women,  in  addition,  receive  pecuniary  assistance 
for  four  weeks  after  their  confinements.  When  death  takes  place,  a  sum 
equal  to  twenty  days*  wages  is  given  towards  the  cost  of  burial,  if  the  day  s 
wages  do  not  exceed  3  J  marks. 

If  the  wages  are  higher,  the  assistance  in  illness  must  not  exceed  75  per 
cent.,  and  must  not  be  continued  for  more  than  a  year. 

The  premium  to  be  paid  by  the  workman  must  not  be  more  than  3  per 
cent  of  the  daily  wages,  and  the  employer  must  pay  a  third. 

The  circles  of  operation  for  the  relief  offices  correspond  generally  with 
the  judicial  districts  {Gerichtsbezirk), 

The  district  offices  of  a  province  of  the  Crown  form  a  kind  of  corporation 
( Verband)  the  administration  of  which  is  committed  to  the  company  for 
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insurance  against  accidents,  and  organized  according  to  its  special  arrange- 
ments. By  this  means  provision  is  made  for  uniformity  of  action  on  the 
part  of  all  offices  situated  in  the  same  district. 

In  Austria,  as  in  Germany,  the  members  of  the  local  o/fices  are  not 
bound  to  join  the  Central  District  office  when  no  advantage  would  thereby 
be  gained  on  either  side. 

Begulations  for  the  Prevention  of  Infectious  Diseases.— The 

regulations  established  for  the  prevention  of  infectious  diseases  are 
comprised  in  four  orders,  which  include — 

I.  Instructions  for  doctors  in  times  of  epidemics. 

II.  The  regulations  prescribed  for  the  examination  and  collation  of  re- 
ports on  epidemics. 

III.  Instructions  on  the  measures  to  be  taken  by  the  administration  of 
each  district  {Bezirkshaup(mannschafi)  ;  by  the  local  authorities ;  by  the 
clergy,  and  by  the  officers  of  health. 

IV.  Instructions  for  the  inspectors  of  health  {Sections  commissaire), 

i.  Instructions  for  doctors  in  times  of  epidemics, — The  doctor  entrusted 
with  this  service  is  bound  to  take  every  means  for  discovering  when  and 
how  the  disease  declared  itself,  and  make  a  complete  report  of  the  inform- 
ation he  obtains.  During  the  prevalence  of  the  epidemic,  he  must  send 
regular  reports  on  the  progress  of  the  plague,  and  the  measures  taken  to 
prevent  its  spread  :  when  it  has  ceased,  he  must  make  a  summary  of  the 
former  reports,  show  the  result  of  the  measures  employed,  and  propose  im- 
provements for  the  future. 

ii.  Regulations  Prescribed  far  the  Examination  and  Collation  of  Reports  on 
Epidemics, — The  superior  authority  must  examine  reports  sent  in  by  doctors, 
in  order  that  the  necessary  measures  may  be  taken  for  remedying  the 
defects  which  are  indicated  in  them. 

If  there  should  be  a  deficiency  of  doctors,  nurses,  or  hospitals,  it  must 
be  provided  for  without  delay. 

It  must  be  ascertained  that  all  possible  preventive  means  have  been  taken^ 
If  neighbouring  localities  should  be  threatened,  the  necessary  arrangements. 
must  be  made  quickly. 

iii.  Instructions  in  tlu  Measures  to  be  taken  by  the  Administration  of  each 
District ;  by  the  Local  and  Communal  Authorities  ;  by  the  Clergy^  and  by  the 
Officers  of  Health. 

When  an  epidemic  is  imminent,  the  authorities  must  take  measures  for — 

ist.  Preventing  the  outbreak  of  the  disease. 

2nd.  Discovering  as  soon  as  possible  whether  it  has  begun. 

3rd.  Ascertaining  with  certainty  its  nature  and  intensity. 

4th.  Procuring  all  necessary  care  for  the  sick. 

5th.  Hindering  its  propagation. 

6th.  Examining  the  reports  received. 

7th.  Drawing  up  reports  for  the  superior  authority. 

If  there  is  no  doctor  on  the  spot,  one  must  be  called  in  as  quickly  as 
possible  in  order  that  he  may  make  the  necessary  arrangements. 

E   E 
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The  duty  of  directing  and  superintending  these  measures  devolves  on  the 
district  doctor  {Bezirksarzt) ;  the  authorities  and  the  Commune  are  obliged 
to  put  all  the  sanitary  offices  needed  at  his  disposal,  and  the  communal 
doctor  {Kreisafzt)  is  entrusted  with  the  direction  of  the  prescribed  mea- 
sures. 

iv.  Instructions  for  the  Sanitary  Inspectors,     Inspectors  must  frequently 
visit  the  squares,  streets,  yards,  houses  and  lodgings  in  their  district,  and 
direct  special  attention  to — 
.    {a)  The  presence  of  refuse  in  the  squares  and  streets  ; 

{b)  The  condition  of  yards,  houses,  etc.,  as  to  cleanliness  ; 

{c)  The  sanitary  state  of  lodgings,  etc. ; 

{d)  The  presence  or  absence  of  sick  persons  ; 

(e)  The  circumstances  of  the  inhabitants,  that  it  may  be  ascertained 
whether  any  of  them  are  in  want  of  necessaries. 

(/)  The  wholesomeness  of  foods. 

When  the  inspector  has  the  power  to  immediately  remedy  any  defects 
which  he  observes,  he  should  do  so,  otherwise  he  must  inform  the 
authorities. 

The  sanitary  inspector  has  also  the  oversight  of  the  trade  in  food  in 
markets  and  shops  ;  he  must  search  out  the  causes  of  disease  and  death, 
direct  disinfection,  superintend  the  burial  of  bodies,  and  ascertain  that  the 
doctor's  orders  are  obeyed. 

•  There  are  special  and  detailed  regulations  for  small-pox,  cholera,  the 
plague,  and  yellow  fever,  which  contain  also  minute  directions  concerning 
quarantine. 

Vadcination. — Vaccination  is  not  generally  compulsory  in  Austria, 
except  during  an  epidemic  of  small-pox,  but  the  State  exerts  itself  to  induce 
the  people  to  adopt  it.  According  to  an  order  of  the  28thFebruar}%  1817,  all 
who  desire  admission  into  a  public  school,  or  to  obtain  a  scholarship,  must 
produce  a  certificate  of  vaccination. 

Protection  of  Children  of  Tender  Age  {Hofdecnt,  April  i,  1824).— 

The  charge '  of.  watching  over  deserted  children  devolves  on  the  district 
doctor  {Bezirksarzt)  and  on  the  pastor  of  each  parish.  These  persons  are 
bound  to  inspect  the  children  at  nurse  frequently,  to  inform  the  Relief 
Board  {FindelJiausverwaltun^  of  any  irregularities  which  they  may  have 
remarked,  and  to  draw  up  an  annual  report,  which  must  be  sent  to  the 
governor. 

The  regulations  are  not  the  same  in  different  provinces  of  the  Crown ;  in 
Bohemia,  besides  the  doctor  and  the  pastor,  another  person  is  chosen  by 
the  Commune,  the  Waisenvater,  In  Moravia  prizes  are  awarded  to  the 
foster-mothers  who  have  taken  the  greatest  care  of  their  children. 

Registration  of  Deaths  {Verordnung  i  Aus^st,  1766.  Erlass  2nd 
March^  1861). — The  burial  of  a  corpse  before  the  death  ha.*;  been 'offi- 
cially registered  is  forbidden.  All  deaths  must  be  notified  immediately  to 
the^authorities.  For  this  purpose  each  Commune  nominates  a  Beschauer 
who  must  be  a  doctor  or  a  surgeon  (  Wundarzt\  whose  duty  it  is  to  examine 
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whether  the  person  be  really  dead,  whether  there  is  any  evidence  of  violent 
death,  and  whether  death  was  caused  by  infectious  disease. 

When  there  is  the  least  suspicion  that  death  is  only  apparent,  recourse 
must  be  had  to  the  proper  means  for  restoring  animation,  and  the  certificate  . 
of  death  must  not  be  given  until  decomposition  has  commenced. 

If  the  deceased  person  has  been  under  medical  care,  the  doctor  must 
make  the  declaration  of  death  and  send  it  to  the  registrar,  who  will  see  that 
disinfection  is  carried  out,  if  the  certificate  or  any  other  circumstance  indi- 
cates that  the  person  has  suffered  from  infectious  disease. 

The  details  relating  to  the  examination  of  corpses  are  entered  in  a  sepa- 
rate register. 

Burials  and  Burying  Places  ( Verordnung  23  August  und  9  Sep- 
tember^ 1784.  Erlass^  3  October^  1870). — In  ordinary  cases  burial  must 
not  take  place  earlier  than  forty-eight  hours  after  death.  Burial  in  churches 
is  forbidden. 

A  family  vault  must  not  be  built  without  special  permission.  Cemeteries 
must  be  situated  at  a  distance  from  houses,  and  buildings  must  not  be 
erected  in  their  neighbourhood.  Graves  must  be  i'8o  metres  in  depth, 
I '20  metres  wide,  and  be  separated  from  adjoining  graves  by  1*20  metres. 

Graves  must  not  bs  used  a  second  time  within  ten  years,  and  no  house 
must  be  built  on  the  site  of  an  old  cemetery  for  the  same  length  of 
time. 

Mortuaries  and  Removal  of  Bodies  {Verordnung  7  March,  1771. 

Erlass  18  Mdrz  1866,  3  August,  187 1,  und  3  Maiy  1874). — Mortuaries 
should  be  built  near  churches  and  cemeteries,  to  which  the  dead  may  be 
removed,  especially  those  belonging  to  poor  families,  who  have  but  little 
room,  and  persons  who  have  died  fiom  infectious  diseases. 

Bodies  must  not  be  kept  in  the  mortuary  more  than  forty-eight  hours 
without  an  order  from  the  doctor. 

The  removal  of  a  corpse  from  one  place  to  another  is  not  permitted  without 
an  official  authorization,  given  on  the  authority  of  a  doctor.  In  making  the 
removal,  hygienic  regulations  must  be  observed,  the  execution  of  which  will 
be  superintended  by  a  sanitary  officer. 

Regrulatlons  for  Buildings. —Each  province  of  the  Crown  has  its 
general  regulations  for  buildings,  to  which  the  details  of  the  local  regulations 
must  conform. 

The  most  important  regulations  are  as  follows  : — 

New  houses,  and  houses  which  have  undergone  extensive  repairs,  must 
not  be  inhabited  until  they  have  been  inspected  by  competent  persons, 
delegated  by  the  communal  authority,  and  declared  satisfactory  from  the 
sanitary  standpoint. 

Latrines  must  be  so  built  as  to  give  free  access  to  air  and  light. 

Depots  for  manure  must  be  placed  at  a  safe  distance  from  wells,  and 
should  have  a  watertight  floor. 

The  house  must  be  connected  with  the  sewer  where  one  exists,  and  the 
connecting-pipe  must  have  a  good  fall. 
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A  ministerial  order  of  the  27th  November,  1884,  forbids  the  use  of  lead 
pipes  for  drinking  water  in  houses,  and  recommends  iron  pipes  or  lead 
pipes  lined  with  tin  or  sulfurb. 

Factories  must  be  provided  with  a  water-closet  and  urinal  for  every  fifty 
workmen. 
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CHAPTER  II. 

VIENNA. 

General  Remapk8.--Saiiitapy  Administration.—SanitaFy  Legislation.— 

Regulations  concerning  Buildings.— Sanitary  Organization. — Sanitary  Arrangements 
relating  to  Air. — Sanitary  Arrangements  relating  to  Water. — Foods. — Sanitary 
Arrangements  relating  to  the  Ground. — Sewers. — System  of  Scavenging.— Stables. 
— Cattle  Markets. — Abattoirs. — Pre ventiye  Measures  against  Infectious  Diseases. — 
Vaccination. — Compulsory  Registration. — Isolation  of  Patients. — Disinfection. — 
Mortuaries. — Cemeteries. — Prostitution. — Hospitals. — Dwellings  of  Workmen.— 
Hygiene  of  Factories. — Hygiene  of  Schools. 

Cteneral  Remarks. — The  gay  capital  of  Austria  covers  a  suiface  of  55 
square  kilometres  and  has  800,000  inhabitants.  It  is  situated  on  the  south 
bank  of  the  Danube,  one  arm  of  which  is  close  to  the  city — the  Donaucanal. 
If  the  numerous  suburbs  are  included,  the  city  has  an  extent  of  155  square 
kilometres  and  the  population  is  1,250,000.    . 

Vienna  occupies  a  tolerably  level  plain,  bounded  on  the  south  by  hills  of 
considerable  height.  The  north  side  is  traversed  by  the  Donaucanal,  the 
south  by  the  little  river  Wien,  which  falls  into  the  canaL 

The  city  is  divided  into  10  districts  {Venvaltungsbezirke),  and  adminis- 
tered by  the  Municipal  Council  {Gemeinderath)^  the  president  of  which  is 
the  Burgomaster.  Ordinary  business  is  managed  by  a  magistrate  chosen 
by  the  Municipal  Council.  He  exercises  the  executive  and  administrative 
power,  and  is  called  the  Director,  The  different  districts  are  ruled  by  com- 
missions {Bfzirksausschussi)^  presided  over  by  the  chief  of  the  distric 
{Bezirksvorsteher), 

Sanitary  Administration. — Public  hygiene  is  directed  by  a  Council 
of  Hygiene  {das  magistratiiche  Sanitdts-Departcment).  Medical  functions, 
properly  so  called,  are  exercised  by  the  Medical  Bureau  {Stadiphysicat\  com- 
posed of  a  chief  doctor  {Physicus\'m^  his  assistant  and  13  district  doctors 
{Bezirk5arzte\  each  with  two  assistants. 

The  district  doctors  are  entrusted  with  the  direction  of  public  hygiene, 
being  assisted  by  the  sanitary  inspectors  (Sanitdt5aufsehcr\  by  porters  for 
the  sick  and  watchers  by  the  dead.  The  rescue  service,  the  means  of 
transport  for  the  sick,  are  also  under  their  care,  as  well  as  the  measures  for 
the  prevention  of  infectious  diseases,  for  the  occurrence  of  which  they  must 
attentively  watch ;  vaccination  must  be  superintended  by  them,  also  the 
welfare  of  children  put  out  to  board  ;  they  have  the  oversight  of  midwives, 
dentists,  and  inspectors  of  the  dead,  bathing  establishments,  and  shops  for 
the  sale  of  mineral  waters. 

49X 
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Buildings  and  sanitary  institutions  are  also  under  their  inspection. 

Private  doctors  are  attached  to  the  police  service,  for  rescue  work  and 
prostitution  ;  and  to  the  Relief  Board  for  the  care  of  the  poor. 

An  office  for  statistics  (Statisiisches  Departement)  is  attached  to  the 
Municipality,  which  publishes  a  detailed  report  every  week,  including 
meteorology,  the  level  of  the  subsoil  water  and  of  the  Danube,  the  density 
of  the  population  (sexes  being  distinguished)  according  to  the  area  and 
number  of  houses  in  each  district,  marriages  and  births  (legitimate,  ille- 
gitimate, and  still-born),  a  table  of  births  ;  one  of  deaths,  with  their  causes, 
for  some  of  the  great  cities  in  the  country,  and  some  foreign  ones ;  deaths 
grouped  according  to  age;  still-born  (legitimate  and  illegitimate);  the  nuII^ 
ber  of  cases  of  sickness,  which  must  be  separately  notified  for  each  district ; 
the  supply  of  provisions  and  a  statement  of  their  price. 

Sanitary  Regrulations  concerning  Buildingfs  {.Gesetz  15  January 

1883). — Sites  for  building  must  have  such  a  form  and  dimensions  as  to 
ensure  sufficient  light  and  air  for  the  houses.  The  streets  must  be  laid  out 
as  nearly  as  possible  in  a  straight  line,  and  have  a  uniform  slope.  Their 
width  must  not  be  less  than  16  metres.  The  Commune  is  bound  to  con- 
struct public  sewers,  to  which  the  owners  of  houses  must  bring  thdr 
drainage. 

All  plans  for  buildings  must  be  submitted  to  careful  examination  with 
regard  to  the  hygienic  arrangements.  The  approved  plans  must  always  be 
at  hand  for  the  use  of  the  foremen  during  the  carrying  out  of  the  work, 
who  can  thus  see  that  the  work  is  executed  in  accordance  with  the  plans. 
No  contractors  must  be  employed  except  such  as  are  approved  by  the 
administration,  who  must  be  responsible  for  the  good  quality  of  the 
material  employed,  and  for  the  soundness  of  the  work.  Any  change  of 
architect  or  contractor  must  be  announced  to  the  commission  for  build- 
ings. 

When  houses  have  rooms  or  staircases  lighted  from  above,  suitable 
arrangements  must  be  made  for  ventilation.  In  general  the  height  of  a 
house  must  not  exceed  25  metres ;  the  floor  of  the  last  storey  must  not  be 
more  than  20  metres  above  the  level  of  the  street  When  the  ground 
slopes,  this  measure  must  be  taken  from  the  highest  point.  The  house 
must  not  have  more  than  Ave  storeys,  including  the  cellar  and  the  attics. 

Each  room  must  receive  light  direct  from  the  sky,  and  be  properly 
ventilated ;  no  room  must  be  less  than  3  metres  in  height. 

The  size  of  courts  depends  on  the  situation,  extent,  and  height  of  the 
buildings ;  on  the  situation  of  neighbouring  courts,  the  number  of  rooms 
opening  on  the  court,  and  the  uses  to  which  they  are  applied.  Courts 
must  not  be  too  small,  or  the  supply  of  air  and  light  will  be  insufficient  i<x 
health. 

The  areas  near  a  wall  of  the  house  or  a  kitchen  must  have  at  least  12 
square  metres  of  surface ;  those  which  light  corridors  or  water-closets,  6 
metres; 

Ventilating-shafts  for  latrines  must  have  a  section  of  at  least  i  square 
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m^tre,  and  like  the  areas  must  communicate  with  the  yard  or  the  street  by 
means  of  openings  of  sufficient  size  to  ensure  ventilation. 

Asa  general  rule  no  floor  must  be  less  than  15  centimetres  above  the 
level  of  the  street  and  the  yard ;  but  if  sanitary  prescriptions  are  carefully 
observed,  a  room  may  be  built  below  this  level. 

All  pla,ces  in  the  basements  not  used  for  habitation  must  nevertheless 
conform  to  sanitary  requirements.  Stables  must  be  drained,  and  the  floors 
constructed  in  such  a  way  that  the  walls  and  ground  cannot  be  fouled. 

Manure-pits  must  be  watertight,  and  be  provided  with  a  close-fitting 
lid.     They  must  be  placed  as  far  as  possible  from  wells  and  habitations. 

Drainage  of  houses  and  grounds  must  be  effected  by  means  of  conduits 
of  large  dimensions  (Hauscanale\  or  by  discharge-pipes  of  smaller  size. 

The  conduits  must  be  oval,  0*60  metres  in  width  and  1*05  metres  in 
height,  perfectly  watertight  and  either  constructed  of  brick  jointed  witlv 
hydraulic  mortar  or  of  cement.     The  fall  must  be  as  great  as  possible. 

The  discharge-pipes  are  of  glazed  earthenware  set  in  cement,  or  made 
watertight  in  some  other  way. 

The  branch-pipes  must  have  a  diameter  of  18  centimetres;  the  principal ' 
pipes  should  be  of  proportionate  size,  and  so  constructed  as  to  prevent 
obstructions. 

Drainage-pipes  should  be  placed  as  far  as  possible  from  wells. 

In  general  the  laying  of  pipes  under  rooms  is  not  permitted.  Where  it' 
cannot  be  avoided  they  must  be  surrounded  with  a  bed  of  cement  15  centi- 
metres in  thickness,  and  the  openings  must  be  arranged  so  as  to  allow  of 
easy  access  to  the  pipes. 

All  the  pipes  of  a  house  must  be  ventilated  by  means  of  ventilating- 
shafts  reaching  to  the  top  of  the  roof,  and  placed  in  the  chimney  if  practic- 
able. 

In  those  quarters  of  the  city  where  any  other  arrangements  than  water-w 
closets  are  permitted,  they  must  conform  to  the  regulations  (^  the  Commia-- 
sion  for  Buildings.    The  place  used  for  latrines  must  be  90  centimetres  in^ 
width,  I' 10  metres  in  length,  and  be  properly  lighted  and  ventilated*     The 
discharge-pq)e^  which  must  not  be  made  of  wood,  must  be  carried  to  the 
top  of  the  roof,  and  be  of  the  same  diameter  throughout. 

In  those  quarters  which  have  a  water  service,  the  building  of  water-closets  , . 
inside  the  houses  is  enforced.  Closets  outside  must  be  provided  with  a 
flushing  apparatus  if  possible.  In  all  quarters  to  which  the  water  service 
extends,  all  new  buildings  and  reconstructions  must  be  connected  with  it 
by  a  special  branch  for  each  house.  In  those  parts  which  have  not  the 
water  service  each  new  estate  must  be  provided  with  water  in  some  oth^r 
way.  As  soon  as  the  distribution  reaches  their  quarter,  owners  {ira 
bound  to  connect  it  with  their  houses. 

The  fixing  of  a  gas-meter  in  a  living-room  is  forbidden.  A  new  house, 
or  one  rebuilt,  must  not  be  inhabited  until  it  has  been  ascertained  by 
inspection  that  the  work  has  been  well  executed,  and  that  the  house  is  dry 
and  healthy.        . 
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Sanitary   Organization.— Sanitary    Arrangements  relating 

to  Air. — As  far  as  the  construction  of  the  buildings  is  concerned,  Vienna 
is  not  a  very  healthy  city.  In  1809  it  was  still  surrounded  with  a  double 
line  of  fortifications,  which  have  been  destroyed  to  make  room  for  immense 
building  sites  and  two  wide  circular  streets  :  one  the  Ringstrasse^  forming 
the  interior  circle,  encloses  the  old  city ;  the  other,  Giirtelsirasse^  takes  in 
the  old  suburbs.  The  narrow  and  tortuous  streets,  the  crowded  houses 
of  the  old  quarters,  remain  as  memorials  of  pa^t  times. 

Probably  the  historic  associations  connected  with  this  state  of  things  have 
impeded  the  carrying  out  of  the  arrangements  suitable  to  present  needs 
-which  are  embodied  in  the  new  building  regulations  of  1883.  These 
prescribe  that  courts  must  conform  to  hygienic  conditions  as  to  their  size  * 
^ut  this  rule  is  set  aside  by  the  paragraph  which  permits  85  per  cent  of 
■the  surface  of  a  site  to  be  covered  with  buildings.  Consequently  the  state 
-of  the  rooms  which  open  on  the  yard  and  the  air  within  them  is  so  far 
from  being  satisfactory  that  one  hesitates  to  open  the  windows. 

The  city  of  Vienna' is  remarkable  for  its  high  mortality  from  tuberculous 
diseases,  which  reaches  26  per  cent,  of  all  the  deaths.     Impure  air  affords 
■  the  most  favourable  conditions  for  the  spread  of  these  diseases. 

The  state  of  Vienna  may  serve  as  a  warning  to  other  localities,  prompting 
them  to  use  the  most  efficacious  means  for  combating  these  evils,  arising 
from  a  deficient  supply  of  light  and  air  for  the  houses. 

Within  the  circuit  of  the  city,  Vienna  has  only  a  small  number  of  parks 
^nd  open  spaces :    the    Volksgarien,  the  Hofgarten  and  the  Stadtpark, 
rsituated  near  the  Ringstrasse,  and  the  Augarten  in   the  quarter  named 
Leofoidstadt, 

The  suburbs  include  magnificent  promenades,  among  which  the  Prater^ 
Schoenbrunn  and  KahUnberg  occupy  the  first  rank. 

Ventilation  is  generally  organized  as  in  Germany ;  sometimes  however  the 
arrangements  are  original ;  the  system  adopted  at  the  Grand  Opera  House 
and  the  hospital  Rudolf-Stiftung  is  particularly  interesting.  They  were 
both  built  by  Professor  Boehm,  who  enjoys  a  great  reputation  in  this 
department.  At  the  Grand  Opera  ventilation  is  effected  by  inspiration 
and  aspiration.  The  apparatus  for  inspiration  is  put  in  motion  by  a  steam 
engine  of  16  horse-power ;  the  openings  for  air  are  placed  in  the  garden  ; 
the  air  is  brought  by  two  subterranean  pipes  to  the  bellows,  which  drive  it 
into  a  room,  whence  it  passes  by  three  pipes  into  a  chamber  heated  with 
steam-pipes.  The  air  is  then  distributed  into  the  hall  (pit,  boxes,  etc). 
Beside  the  pipes  for  heated  air,  other  pipes  for  cold  air  are  placed  so  that 
the  two  kinds  of  air  can  be  mixed  when  necessary.  This  mixture  is  effected 
in  the  inspecting-room  situated  on  the  ground-floor,  by  means  of  a  regula- 
tor. Electric  conducting  wires,  connected  with  thermometers  placed  in  the 
hall,  show  in  this  room  the  temperature  which  prevails  in  the  different 
parts  of  the  theatre. 

The  impure  air  escapes  from  the  galleries  and  ceiling  by  means  of 
pipes  which  open  into  a  great  common  shaft  above  the  lustre. 
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At  the  hospital  of  Rudolf-Stiftung,  the  heating  and  ventilation  are 
managed  by  stoves  of  earthenware  placed  in  the  halls.  These  stoves  have 
a  jacket  in  order  to  warm  the  fresh  air  entering  from  outside.  The  impure 
air  is  carried  out  by  pipes  opening  near  the  ceiling,  which  surround  the 
smoke  pipe  and  rise  with  it  above  the  roof. 

The  discharge-pipes  have  ailso  openings  below  the  roof,  furnished  with 
valves  for  ventilation  in  summer.  The  fresh  air  enters  directly  by  open- 
ings made  in  the  wall  near  the  ceiling,  and  by  the  windows. 

Sanitary  Appangrements  relating  to  Water.— Since  1874  Vienna 

has  been  supplied  by  two  great  sources :  that  of  KcUserbrunnenquelle  and 
Stixensteinerquelle^  situated  in  the  Styrian  Alps  at  a  height  of  2,000  mfetres 
above  the  level  of  the  sea.  The  water  is  brought  by  two  aqueducts  in 
masonry  which  unite  near  Termitz,  forming  only  one  aqueduct  to  Rosen- 
hugel,  near  Vienna,  where  it  is  received  into  a  great  reservoir.  From 
Rosenhugel  the  water  is  brought  into  the  city  by  means  of  two  conduits, 
one  leading  into  a  reservoir  called  Schmeltz^  near  the  north-west  border  of 
the  city,  which  holds  38,808  cubic  metres.  Thq  other,  the  Wienerbergy 
at  the  south-west,  which  holds  17,509  cubic  metres.  A  pipe  from  the 
last  is  connected  with  a  third  reservoir,  the  Laaerberg,  situated  near  the 
centre  of  the  city,  holding  22,986  cubic  metres. 

All  the  reservoirs  are  placed  at  such  a  height  that  the  water  can  flow 
into  the  houses  of  the  city  by  simple  gravitation. 

The  aqueducts  from  the  mountains  to  Vienna  arc  about  100  kilometres 
long ;  the  supply  of  water  is  not  the  same  in  winter  as  in  summer,  the 
quantity  varying  between  25,000  and  114,000  cubic  metres  a  day.  It 
has  therefore  been  necessary  to  procure  an  additional  supply  during  winter, 
and  a  special  supply  has  been  obtained  on  the  bank  of  the  river  Schwarza, 
near  the  station  of  Pottsbach. 

It  consists  of  5  wells  10  metres  in  depth,  having  a  diameter  of  6  metres, 
which  are  dug  in  land  bought  for  that  purpose  and  turned  into  a  park- 
The  water  is  brought  from  the  wells  by  pumps,  and  joins  the  aqueduct 
which  brings  water  from  the  mountains. 

These  wells  deliver  16,800  cubic  metres  of  water  per  diem.  This 
additional  quantity  is  however  insufficient,  and  works  have  been  under- 
taken for  the  purpose  of  lengthening  the  conduits  from  the  mountains  and 
<iigging  new  wells  of  great  depth  so  as  to  provide  against  any  possible 
failure  of  the  supply  of  water  from  the  mountains. 

A  municipal  order  of  the  ist  November,  1880,  forbids  the  use  of  leaden 
pipes  for  the  water  service  in  the  houses,  and  authorizes  the  employment  of 
lead  pipes  lined  with  tin. 

Foods. — The  oversight  of  the  trade  in  provisions  belongs  to  the  magis- 
trate, who  appoints  for  that  purpose  a  certain  number  of  agents  {Markt- 
Commissariat\  whose  duty  it  is  to  examine  the  quality  of  the  food  exposed 
for  sale  in  the  markets  and  shops.  When  any  of  the  provisions  are  sus- 
pected, a  sample  is  taken,  which  is  sent  to  the  Bureau  of  Hygiene  {Stadt- 
physicat)  that  it  may  be  analysed.    Provisions  and  drinks  which  are  tainted 
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•or  adulterated  are  immediately  confiscated  and  destroyed.  The  city 
does  not  yet  possess  a  laboratory,  and  the  samples  are  analysed  by  two 
private  chemists  on  behalf  of  the  Communal  Authority. 

Establishments  for  mineral  waters  are  visited  every  year  by  the  district 
doctors  and  the  inspectors. 

The  wholesale  market  for  provisions  is  called  the  GrossmarkthalU. 
Retail  sales  are  made  in  six  smaller  markets  situated  in  different  quarteis 
of  the  town.  Some  of  these  have  been  recently  built,  according  to  the 
rules  of  hygiene,  in  masonry  and  glass  ;  the  ground  is  covered  with  asphalte, 
they  are  well  supplied  with  water,  and  iny:lude  a  cellar,  an  icc-hous^a 
room  for  the  inspectors,  an  office  for  weighing,  latrines,  etc.,  etc. 

The  market  is  open  to  the  public  from  six  in  the  morning  till  noon. 

Sanitary  Arrangements  relating  to  the  Ground.  —Paving  ani 
Repair  of  Streets.— Removal  of  Refuse.— The  streets  and  public 

.  places  occupy  a  surface  of  about  5  millions  of  square  metres,  nearly  3. 
millions  being  paved  with  stone  :  75,000  asphalted,  6,000  paved  with  wood^ 
and  the  rest  macadamized.  At  the  standing  places  for  public  carriages 
the  joints  of  the  stones  are  filled  up  with  asphalte. 

Before  paving,  a  bed  of  gravel  15  centimetres  in  thickness  is  laid  on  the 
soil,  which  is  afterwards  covered  with  3  centimetres  of  sand. 

For  the  macadamized  streets  a  foundation  of  flints  or  pebbles  30  centi> 
metres  thick  is  first  laid,  on  which  the  crushed  stone  i^  spread  to  a  height 
of  16  to  24  centimetres,  the  whole  being  then  well  rolled  with  a  heavy 
roller  and  watered. 

Two-thirds  of  the  streets  are  watered  every  day  during  the  hot  season. 
In  the  central  part  of  the  city  the  cleansing  is  performed  in  the  night  by 
means  of  mechanical  brushes.  The  more  distant  quarters  are  swept  l^- 
hand  in  the  day  time. 

The  refuse  of  the  houses  and  yards,  as  well  as  the  sweepings  of  the 
streets,  are  carried  away  by  waggons. 

Sewers. — Some  of  the  sewers  in  Vienna  date  from  the  14th  and  15th 
centuries,  but  the  greater  number  have  been  constructed  in  this  century. 

The  want  of  unity  in  the  system  of  sewers  thus  constructed  is  less  felt 
here  than  it  would  be  elsewhere,  because  the  ground  presents  favourable 
conditions.  The  ground  on  which  the  city  is  built  is  divided  by  four 
valleys  traversed  by  streams :  the  Alsbach,  the  Waehringen  Bach,  the 
Ottakringer  Bach,  and  the  Wien,  which  empty  into  the  Danube  canal. 

The  three  first  are  made  into  covered  canals,  which  serve  as  commoa 
sew^ers ;  the  Wien  is  still  uncovered,  but  it  no  longer  receives  the  sewage 
from  the  interior  of  the  city,  which  is  carried  away  by  special  canals,  dug  oa 
each  side  of  the  river,  and  named  ChoUracanaUs^  because  they  were 
constructed  after  the  ravages  of  the  cholera  from  1831  to  1834.  : 

There  are  other  sewers  besides  these  natural  outlets.  The  Danube 
canal,  into  which  all  the  sewage  of  Vienna  is  brought,  is  47  metres  wide, 
and  has  a  fall  of  0*39  centimfetres  per  kilometre.  Notwithstanding  this 
considerable  mass  of  water  and  the  rapidity  of  the  current,  the  canal  be- 
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comes  so  polluted  ^hiring  the  summer  months  that  it  is  proposed  to  bring 
the  sewage  directly  to  the  Thtmibe  outside  the  city  by  means  of  sewers 
constructed  along  the  two  banks. 

The  fall  is  irregular  in  the  old  sewers;  it  varies  iiom  2' 20  mfetres  and 
1 7 '40  metres  per  kilometre  ;  in  the  smallest,  called  the  Brigitttnnm^  in  the 
lowest  part  of  the  city,  the  fall  is  only  170  metres.  The  height  of  the 
sewer  is  2  metres  and  it  is  i  "05  metres  in  width. 

The  sewers  of  the  second  rank  have  usually  a  good  fall  of  6*90  metres 
and  the  common  street  sewers  have  usually  the  same  fall. 
-  In  form  and  structure  the  sewers  of  Vienna  present  several  types  differ- 
ing according  to  the  time  of  their  constructioa  The  oldest  have  a  flat 
bottom  and  vertical  sides ;  more  recent  sewers  have  a  concave  floor  and 
are  circular;  finally,  those  built  after  1872  are  oval.  Their  height  varies, 
ifrom  o'6o  mfetres  to  1*50  metres  with  a  width  of  o'6o  metres  to  I'lo  m^tres^ 
The  new  ones  are  made  in  cement,  with  walls  22  centimetres  in  thickness. 

The  cleansing  of  public  as  well  as  private  sewers  is  in  each  district  the 
business  of  persons  engaged  by  the  municipalities.  All  the  pipes  are 
cleaned  during  the  night  once  a  month ;  the  deposit  brought  up  at  the 
openings  is  taken  to  the  canal,  where  it  is  collected  into  casks,  which  are 
towed  down  the  river  that  they  may  discharge  into  the  middle  of  the 
current. 

The  inconveniences,  inseparable  from  the  want  of  unity  in  the  system^ 
have  decided  the  authorities  to  have  a  plan  for  reconstruction  prepared, 
which  will  be  more  in  accordance  with  the  needs  of  our  time. 

Nig^ht-SOiL — After  careful  examination  of  this  question,  Vienna  has 
decided  to  make  the  construction  of  water-closets  compulsory  in  those 
quarters  which  have  a  distribution  of  water.  In  the  others  movable  tanks 
are  used. 

Stables.  —  Cattle  Markets.— Abattoirs.— All  cattle  brought  to 

Vienna  must  be  accompanied  by  a  certificate  of  health  ( Vichpass),  and 
they  must  be  examined  on  their  arrival  by  the  veterinary  surgeons  of  the 
city. 

Stables  must  be  kept  perfectly  clean,  and  be  sufficiently  ventilated. 
The  keeping  of  pigs  is  forbidden. 

The  great  cattle-market  {Central  Viehmarki)  was  built  in  1880-83.  It 
cost  nearly  3,200,000  marks.  The  market  is  divided  into  two  parts  by  a 
street ;  on  one  side  are  horned  cattle  and  calves,  on  the  other  sheep  and 
pigs.  The  stables  are  near  the  places  for  sale.  The  market  for  the  sale 
of  horned  cattle,  RinderhalU,  is  1 14*40  metres  in  breadth  and  152*50  m^res 
in  length.  It  is  covered  by  a  roof  of  sheet-iron  supported  by  iron  pillars. 
The  front  facade  has  walls  in  masonry  with  glass  windows;  the  other  sides 
are  open.  There  is  room  for  4,000  head  of  cattle,  and  the  stables  can 
accommodate  2,140  more. 

The  market  for  calves  Kalberhalk  is  a  closed  building  containing  5,588. 
square  metres.     It  can  accommodate  4,500  calves. 

The  sheep-market,  Schafhalle^  also  covered,  includes  a  space  of  4,024. 
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square  mbtres  and  contains  6,000  sheep.  At  the  side  are  open  inclosures 
which  can  hold  14,000  sheep. 

The  market  for  pigs,  SchweintlialU^  is' 156  metres  in  length,  and  100 
in  breadth ;  8,$oo  animals  may  be  kept  in  the  pigsties  beside  it. 

The  ground  is  paved  throughout  Water-posts,  placed  wherever  needed, 
furnish  an  abundant  supply  of  water.  The  maniire  is  taken  away  every 
day. 

There  is  an  abattoir  near  the  cattle  market  resembling  those  which 
have  been  already  described. 

The  stddiische  IVasenmetsUrie,  situated  in  the  suburb  Kaiser  Ebersdorf, 
may  be  considered  an  abattoir. 

According  to  Austrian  law  each  Commune  is  bound  to  build  and 
maintain  an  ^^Aasplat^'  that  is,  an  establishment  to  which  diseased  animals 
can  be  taken  for  slaughter  and  subsequent  disposal.  For  this  purpose 
the  authorities  in  Vienna  have  expended  the  sum  of  240,000  marks  in 
building  a  model  establishment  near  the  Donaucanal. 

The  carcases  are  destroyed  by  the  thermo-chemical  current,  all  the  parts 
which  can  be  utilized  being  collected.  This  establishment  is  composed 
of  a  large  building  the  middle  of  which  contains  rooms  for  habitation ; 
the  right  wing  includes  stables,  coach-houses  and  store-rooms  for  forage, 
the  left  wing  more  stables  for  the  beasts  intended  for  slaughter,  and  a 
room  for  cutting  up  healthy  animals  (Schlagbrueke)^  also  store-rooms  for  the 
prepared  products  and  drying-rooms.  In  an  opposite  wing  are  placed  :  a 
room  for  the  steam-boiler ;  a  scalding-house  for  the  carcases  of  diseased 
animals,  and  another  for  healthy  animals  ;  a  tool  house,  and  a  room  where 
the  workmen  change  their  clothes. 

The  floor  of  all  these  rooms  is  covered  with  asphalte ;  the  walls  are 
lined  with  cement  and  polished  to  the  height  of  2  metres ;  each  place  is 
provided  with  a  water-post.  The  carcases  are  cut  up  and  cooked  in 
vessels  called  digesteurs\  the  fat  is  separated.  The  liquid  matters  are 
used  to  make  glue ;  the  flesh  and  bones  are  pressed,  dried,  and  made  into 
manure. 

If  the  slaughtered  animal  is  not  diseased,  the  skin,  hair,  horns  and  hoo& 
are  preserved. 

The  carcases  of  diseased  animals  which  cannot  be  utilized  at  once  are 
put  into  pits  and  covered  with  lime. 

Preventive  Measures  against  Infectious  Diseases.— Vaccina- 
tion.— As  previously  stated,  there  is  no  regular  compulsory  vaccination  in 
Austria.  But  when  an  epidemic  of  small-pox  is  threatened,  all  persons 
are  obliged  to  be  vaccinated  and  re-vaccinated,  and  the  State  does  every- 
thing possible  to  facilitate  the  carrying  out  of  vaccination  by  the  Communes. 

Vaccination  is  performed  gratuitously  during  the  summer  in  the  difTereot 
arrondissements  by  doctors  belonging  to  the  police  and  the  Relief  Board. 

The  first  vaccine  is  taken  from  calves ;  afterwards  vaccination  is  done 
from  arm  to  arm. 

Vienna  possesses  four  bureaux  for  vaccination  {ImpfsinstituU\  three  of 
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which  are  private  and  the  fourth  subsidized  by  the  State.  They  all  supply 
animal  vaccine,  and  the  sanitary  condition  of  the  calves  is  under  the  care 
of  a  veterinary  surgeon. 

Compulsory  Registration.— Isolation  of  Patients.— The  doctor  is 

bound  to  notify  every  case  of  typhus,  dysentery,  small-pox,  scarlet  fever, 
measles,  diphtheria,  purulent  ophthalmia,  whooping-cough,  erysipelas, 
puerperal  fever,  hydrophobia,  and  trichinosis,  which  occurs  in  his  practice. 
On  receiving  this  notification  the  district  doctor  at  once  sends  the  inspector 
under  his  orders  to  the  dwelling  of  the  patient  in  order  to  examine  the 
case  notified. 

The  district  doctor  also  directs  the  measures  which  should  be  taken  for 
the  rest  of  the  family  and  the  patient  himself,  isolation  of  the  patient, 
removal  to  the  hospital,  vaccination,  disinfection,  attendance  at  school  and 
business. 

When  disinfection  has  been  performed,  rigorous  measures  may  be  dis. 
continued,  but  teachers  and  pupils  belonging  to  families  suffering  from 
infectious  disease  are  not  permitted  to  rejoin  their  companions  until  they 
have  received  a  certificate  from  the  district  doctor  stating  that  disinfection 
has  been  performed  by  a  competent  sanitary  inspector. 

There  are  no  hospitals  for  isolation  at  Vienna,  but  there  are  special 
pavilions  for  infective  diseases  in  connection  with  the  general  hospitals. 
Near  the  hospital  Rudolf-Stiftung  a  hut  has  been  constructed  of  painted 
canvas  mounted  on  wooden  frames,  the  floor  being  formed  of  a  bed 
of  cement  laid  on  the  ground. 

Disinfection. — Carbolic  acid  is  the  disinfectant  generally  used  in 
Vienna.  Walls,  floors,  and  furniture  are  washed  with  a  solution  of  5  per 
cent. ;  before  washing  the  linen  is  steeped  twenty-four  hours  in  the  same 
solution.  From  2  to  5  per  cent,  of  carbolic  acid  is  put  in  the  water  in 
which  patients  suffering  from  scarlet  fever  or  small-pox  have  bathed  before 
the  bath  is  emptied.  In  cholera,  typhoid  fever,  dysentery,  diphtheria, 
and  scarlet  fever,  the  latrines  are  disinfected  every  day  with  the  pure 
acid ;  after  typhus  and  cholera,  if  the  district  doctor  considers  it  neces- 
sary, the  walls  of  the  infected  places  are  scraped,  and  coated  with  white- 
lime  coated  with  5  per  cent,  of  acid.  Fumigations  with  sulphur  are 
also  frequently  used.  After  a  place  has  been  fumigated  in  this  way  it 
must  be  thoroughly  ventilated  and  purified. 

Articles  which  cannot  be  washed  are  disinfected  with  steam.  Every 
arrondissement  of  the  city  keeps  a  movable  disinfecting  stove  for  this 
purpose,  the  one  on  the  Thursfield  system  being  reproduced  below. 

This  apparatus  is  composed  of  a  cylindrical  stove  with  double  casing, 
the  intermediate  space  forming  part  of  the  boiler.  When  the  water  is 
heated,  the  heat  is  communicated  to  the  stove  and  prevents  the  steam 
from  condensing.  This  apparatus  is  easily  managed,  and  one  man  can 
move  it.  In  order  to  make  it  act,  the  boiler  is  filled  by  the  funnel  C  up 
to  the  height  marked  by  the  indicator,  the  fire  is  lit,  the  articles  are  then 
placed  in  the  disinfector,  and  the  apparatus  is  closed.     When  the  steam 


Fl',1.  I55\.— THURSKltLD's   DlStKFECriKG   Stovk. 


Fig.  155B.— The  Same  Disinfecting  Stovs. 
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begins  to  rise,  it  is  conducted  to  the  bottom  of  the  stove  and  escapes  near 
the  top  by  an  opening  furnished  with  a  thermometer. 

Disinfection  is  complete  in  thirty  minutes,  this  time  being  considered 
sufficient  for  the  destruction  of  bacteria  and  spores.  Cold  water  is  then 
poured  into  the  1x>iler,  which  cools  the  apparatus  so  that  the  articles  can  be 
taken  out,  and  they  dry  rapidly  in  the  open  air.  The  price  of  this  stove  is 
340  marks. 


Fig.  156  shows  a  laige  stove  which  is  moved  by  horses.  Fig.  154  a 
simpler  form  mounted  on  trestles.  This  apparatus  is  in  great  demand 
because  of  its  simplicity.  It  only  costs  400  marks  and  will  hold  an  entire 
set  of  bedding,  or  from  10  to  15  suits  of  clothes.  It  may  be  used  10 
or  II  times  a  day. 


Fio.  157.— THURSFiEi.n's  Fixed  Disisfbctikg  Stovi. 


Fig.  158.— Bruckker's  Disinficting  Stove. 
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Another  kind  of  disinfecting  apparatus  used  in  Vienna  is  constructed  by 
the  engineer  Bruckner. 

This  apparatus,  shown  in  Fig.  158,  was  not  invented  in  Austria,  the 
celebrated  Professor  Koch  first  used  it  in  his  laboratory  at  Berlin.  The 
idea  was  afterwards  taken  up  by  Fliigge,  who  applied  it  on  a  largi^  scale  ; 
it  was  then  introduced  into  Vienna.  It  is  composed  of  three  principal 
parts  ;  the  boiler  A,  made  of  copper  is  placed  at  the  bottom,  above  is  the 
disinfecting  chamber  ;  B,  formed  of  galvanized  iron,  with  an  isolating 
layer;  above  is  the  cover  C  with  a  dischai^e-pipe  for  the  steam  and  a 
thermometer. 

The  clothes  are  put  into  a  wire  basket  lined  with  cloth.     This  basket 
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Fig.  160,— BKiicKNER's  Movable  Disinfectikg  Stove. 

does  not  touch  the  sides  of  the  chamber,  so  that  the  condensed  steam 
cannot  drop  on  to  its  contents.  This  apparatus  is  heated  by  gas.  For 
heating  by  wood  or  coal  Briickner  has  constructed  the  same  apparatus  in 
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a  horizontal  position  (Fig.  159)  and  mounted  on  wheels,  as  represented  in 
Fig.   160. 

Hortuaries. — Cemeteries. — There  is  a  mortuary  for  each  district  of 
the  city  {LeicJienkammer\  to  which  are  brought  corpses  belonging  to 
families  who  have  imperfect  accommodation. 

The  district  doctor  must  decide  whether  removal  is  necessary,  as  it  is^ 
his  duty  to  register  deaths  and  their  causes.  He  should  at  the  same  time 
examine  into  the  state  of  the  dwelling  from  the  sanitary  standpoint. 

In  all  cases  of  sudden  death,  and  when  the  cause  of  death  is  not 
apparent,  z.  post-mortem  examination  must  be  made. 

The  bodies  of  persons  who  have  died  from  infectious  diseases  must  not 
be  taken  to  the  common  mortuaries,  but  to  the  one  built  in  the  ceme- 
tery. 

Bodies  must  not  be  buried  within  the  city.  The  principal  cemeteiy 
(Centralfriedhof)  is  at  Kaiser-Ebersdorf,  north-west  of  the  city,  erected  at 
a  cost  of  about  4  millions  of  marks. 

Prostitution. — Women  who  are  notorious  as  prostitutes  are  registered 
and  examined  twice  a  week.  The  inspection  is  made  at  the  doctor's  house 
and  the  cost  is  defrayed  by  the  Commune.  Each  woman  has  a  pass-book 
in  which  the  visit  is  marked.  If  she  is  found  to  be  diseased,  her  pass-book 
is  withdrawn  and  she  is  sent  to  the  hospital. 

There  are  no  houses  registered  for  vice  in  Vienna. 

Hospitals. — ^There  are  three  hospitals  in  Vienna  {Das  aiUgemeine 
Krankenhaus^  das  Kranktnhaus^  Wieden  and  Krankenanstalt  Rudolf- 
Stiftung), 

The  first  dates  from  the  year  1784.  It  has  been  greatly  enlarged,  and 
there  is  an  average  of  38  cubic  metres  of  air-space  for  each  patient. 

The  heating  and  ventilation  are  managed  by  stoves  with  casings,  opten- 
ings  made  in  the  walls  near  the  ceiling  which  can  be  shut  at  will,  and 
ventilating-pipes  crossing  the  roof. 

The  cells  for  isolation,  intended  for  insane  men,  have  a  central  heating 
system  combined  with  ventilation. 

In  the  hospital  Wieden  there  is  an  average  of  32  cubic  metres  of  air 
for  each  patient.  Heating  and  ventilation  are  the  same  as  have  just  been 
explained.     These  two  hospilals  cannot  be  regarded  as  models. 

The  third,  Rudolf-Stiftung,  fulfils  hygienic  requirements  more  completely 
although  the  wards  are  not  isolated  and  only  have  windows  on  one  side- 
Ventilation  is  organized  in  a  satisfactory  manner,  as  simple  as  original 
It  has  already  been  described  (p.  424). 

Dwellings  of  Workmen.— In  Vienna  there  are  only  a  small  number 
of  houses  specially  built  for  workmen  in  the  Favoriten  quarter.  These 
houses  are  built  in  stone  with  several  storeys,  having  a  central  corridor  in 
which  are  placed  the  water-closets. 

As  the  system  of  flushing  the  closets  was  not  introduced  in  1887  the 
air  cannot  be  pure.  But  cleanliness  and  order  are  maintained  by  the 
careful  supervision  exercised  by  the  authorities. 
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Hygiene  of  Factories. — The  hygiene  of  factories  in  Vienna  is 
managed  according  to  the  regulations  in  force  throughout  the  Empire, 
which  have  been  already  described  (p.  416). 

Hygiene  of  Schools. — Some  time  after  the  adoption  of  the  new  law 
for  primary  schools,  a  decree  of  the  9th  June,  1873,  g^ve  to  the  public  all 
the  details  of  the  regulations  relating  to  the  hygiene  of  schools. 

As  these  are  very  similar  to  those  already  given  in  this  volume,  we  shall 
only  notice  those  which  are  mentioned  in  the  Austrian  law. 

The  site  chosen  for  the  school  must  not  be  definitely  accepted  until  the 
doctor  has  given  his  opinion  as  to  the  suitability  of  the  land  from  the 
sanitary  standpoint.  The  plan  must  then  be  examined  by  a  commission, 
composed  of  men  skilled  in  teaching,  in  technology,  and  in  medical 
hygiene. 

.  The  class-rooms  on  the  first  storey  must  be  at  least  80  centimetres 
above  the  surface  of  the  ground ;  if  possible,  the  windows  should  look 
towards  the  south-west.  The  upper  part  of  the  window  should  move 
on  a  horizontal  axis  or  be  arranged  in  some  way  which  will  ensure  good 
ventilation.  A  scraper  or  a  mat  should  be  placed  at  the  bottom  of  each 
staircase  and  at  the  entrance  to  every  class-room. 

The  rooms  must  be  warmed  by  a  central  heating  apparatus,  or  by  stoves 
with  jackets,  earthenware  stoves  being  preferable.  If  made  of  iron,  there 
must  be  two  casings  of  this,  with  an  intermediate  space  of  3  centimetres. 
The  stoves  must  be  kept  locked. 

The  doors  and  windows  of  the  class-rooms  must  be  opened  in  the 
inter\'al  between  each  lesson,  but  there  should  be  other  methods  of  venti- 
lation which  can  act  continuously.  They  should  be  managed  so  that  a 
suflficient  quantity  of  pure  air,  warmed  in  winter,  may  enter,  and  the 
impure  air  be  expelled  without  draughts. 

During  the  hot  weather  doors  and  windows  should  be  open  if  the 
current  of  air  is  not  too  strong ;  or  in  this  case  apertures  must  be  arranged 
in  the  side  of  the  wall  opposite  the  windows. 

In  cold  weather  the  air  should  be  renewed  by  means  of  stoves  com- 
municating with  the  fresh  air  by  a  pipe  of  sufficient  size  and  the  vitiated 
air  should  be  carried  off  by  ventilating-pipes  of  the  same  diameter,  the 
air  in  which  is  heated  by  being  connected  with  the  stove,  and  the  pipes 
being  carried  np  above  the  roof. 

Each  class-room  must  be  provided  with  a  thermometer  placed  at  a 
height  of  I '20  metres  to  1*50  metres  above  the  floor.  The  temperature 
should  not  exceed  18°  to  19°  Centigrade.  If  it  falls  below  16°,  the  rooms 
must  be  heated  a  little,  whatever  the  season  may  be.  Each  master  is 
bound  to  see  that  ventilation  is  efficiently  carried  out. 

The  class-rooms,  staircases,  and  corridors  should  be  swept  and  dusted 
carefully  every  day.  The  whole  establishment  must  be  washed  from  top 
to  bottom  at  least  four  times  during  the  year  ;  the  walls  must  be  white- 
washed in  the  holidays.  Care  must  be  taken  that  the  windows  are  always 
quite  clean. 
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Each  school  must  be  provided  with  washstands  in  order  that  the  pupils 
may  wash  their  hands  frequently. 

The  pupils  should  have  as  little  work  as  possible  to  do  at  home.  No 
work  must  be  given  between  morning  and  afternoon  school. 

Mental  work  must  alternate  with  physical  exercise,  and  towards  the 
evening  lessons  should  be  so  arranged  as  to  demand  less  mental  exertion 
from  the  scholars. 

Teachers  must  attend  to  the  cleanliness  of  the  children.  An  inspection 
must  be  made  from  time  to  time,  and  those  who  are  dirty  sent  to  wash. 

Children  must  acquire  the  habit  of  attending  to  the  calls  of  nature 
during  the  times  for  recreation ;  they  are  not  absolutely  forbidden  to  go 
out  in  study  time,  but  this  permission  must  not  be  given  to  more  than  one 
pupil  at  once. 

Masters  are  expected  to  understand  the  principles  of  public  h>«giene, 
and  to  apply  them  in  their  schools ;  they  should  also  use  their  influence 
in  the  families  to  procure  for  the  children  wholesome  diet  and  good 
physical  education.  They  should  do  everything  in  their  power  to  secure 
the  development  of  mind  and  body  at  the  same  time. 

In*  every  commune,  district  and  province  of  the  Crown,  there  are 
scholastic  authorities  entrusted  with  the  supervision  of  schools  in  concert 
with  the  sanitary  authorities. 

In  every  district  there  is  also  a  permanent  Commission  of  School 
Hygiene  which  forms  part  of  the  School  Council ;  one  of  the  members 
must  be  a  doctor.  It  is  his  duty  to  give  advice  on  sanitary  questions  and 
to  remedy  any  defects  reported  to  him.  He  should  regularly  visit  the 
schools  in  his  district  and  send  in  an  account  of  the  results  of  his  inspec- 
tion, also  proposing  any  improvements  he  may  consider  desirable. 
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CHAPTER  I. 

SANITARY    LEGISLATION. 

General  Remarks.    Sanitary  Administration.— Meiiicai  CounciL— Provincial 

Doctors  for  Districts  and  Towns. — Sanitary  Service  for  Communes. — Statistics. — 
Health  Commissions. 

Sanitary  Legfislation. — General  Regulations  Relating  to  Hygiene  in  Towns. — 
General  Regulations  relating  to  Hygiene  in  the  Country. — Regulations  Concerning 
Epidemics  and  Infectious  Diseases. — Regulations  for  Persons  in  Quarantine. — 
General  Arrangements. — Laws  Respecting  Vaccination. — Laws  for  F'actorics. — 
I'olice  Regulations  for  towns. — Regulations  for  Buildings. 

General  Remarks. — The  mortality  in  the  united  kingdom  of  Sweden 
and  Norway  is  lower  than  in  any  other  European  country:  17*2  per  1,000 
inhabitants.  This  happy  state  of  things  must  be  attributed  as  much  to 
the  more  elevated  tone  of  civilization  and  morality  in  the  nation  as  to  the 
excellence  of  its  hygienic  institutions. 

The  Swedish  people  have  been  free  from  remote  antiquity,  and  this  in- 
dependence has  formed  a  vigorous  and  serious  race  with  quick  moral  per- 
ceptions. A  healthy  climate,  a  fairly  just  partition  of  property,  the  absence 
of  excess  of  population,  and  the  compulsory  assistance  given  to  the  poor, 
all  contribute  to  the  maintenance  of  a  good  social  hygiene. 

In  Sweden,  public  hygiene  has  always  been  included  in  the  subjects 
entrusted  to  the  medical  administration.  Nevertheless  it  has  occupied  a 
secondary  place,  while  other  branches  of  medical  science  have  developed 
rapidly,  and  some  of  them  have  attained  a  leading  position  in  science. 
It  is  only  since  1890  that  the  study  of  hygiene  has  been  made  compulsory 
for  medical  students;  the  University  of  Stockholm  is  still  the  only  one 
which  possesses  a  chair  for  that  science.  However,  since  1874,  Sweden 
has  had  a  sanitary  code  which  is  faithfully  observed  because  of  the  general 
culture  of  the  p<;g)ulation.  When  instruction  in  hygiene  is  more  widely 
diffused,  this  country  will  become  the  model  of  a  perfect  hygienic 
regime. 

Sanitary  Administration. — Medical  Council  (Instrukiionen^  2nd 
November y  1877). — The  superintendence  and  inspection  of  the  public 
health  are  exercised  by  a  special  authority,  the  Medical  Council  (Sund- 
hetscoilegium).  This  is  composed  of  a  general  director  and  four  mem- 
bers, of  whom  three,  councillors  of  health  {Medicinalrdd)^  have  the 
charge  of  civil  affairs.  The  fourth,  the  chief  army  surgeon,  directs 
military  affairs.      The  director  and  the  other  members  of  the  Council 

must  hold  the  degree  of  doctors  of  medicine. 
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The  Council  has  a  chancellor's  office  and  a  room  for  accounts. 
The  duties  of  the  Medical  Council  are  as  follows  : — 

1.  To  supervise  the  public  health  and  the  treatment  of  the  sick  through- 
out the  kingdom ;  to  direct  the  business  of  the  medical  administration 
of  the  country. 

2.  To  furnish  information  and  assistance,  when  requested,  to  the 
tribunals,  state  and  communal  authorities,  and  other  functionaries  of  the 
State. 

All  the  institutions  which  belong  to  public  hygiene,  and  the  care  of  the 
sick,  such  as  vaccination,  the  staff  of  doctors,  midwives,  dentists,  surgeons, 
barbers,  veterinary  surgeons,  apothecaries,  medical  jurisprudence,  asylums, 
and  bathing  establishments,  are  under  the  immediate  direction  of  the 
Medical  Council. 

To  fulfil  its  functions,  the  Sundhetscollegium  is  required  to  give  in- 
structions to  those  requiring  it,  and  special  reports  in  certain  cases,  as 
to  information  obtained  on  the  public  health  in  general,  or  at  the  time 
of  the  appearance  of  an  epidemic. 

The  new  regulation  of  the  31st  October,  1890,  has  established  in  each 
town  a  chief  provincial  doctor  as  inspector  and  sanitary  statistician  to 
report  on  hygienic  matters  to  the  prefect. 

The  Sundhetscollegium  must  give  attention  to  the  dangers  to  health 
incident  to  certain  professions,  trades,  etc.,  etc.  In  these  cases  it  must 
propose  regulations  and  other  measures  proper  for  the  prevention  of  the 
evil. 

It  must  watch  over  the  doctors  entrusted  with  the  public  hygiene,  and 
the  care  of  the  sick,  in  order  to  see  that  these  duties  are  performed 
efficiently. 

Whenever  it  is  informed  that  a  Sanitary  Commission  has  neglected  to 
conform  to  the  prescribed  regulations,  the  government  must  be  advised, 
and  good  order  restored. 

When  a  serious  epidemic  breaks  out,  or  much  sickness  occurs,  it  may 
appoint  assistant-doctors,  who  will  help  in  the  care  of  the  patients.  It 
may  also  propose  general  measures  likely  to  improve  sanitary  arrange- 
ments and  the  service  of  the  sick. 

The  Medical  Council  is  not  authorized  to  issue  decrees.  Everything 
which  concerns  the  service  of  the  sick  in  the  army,  on  land  and  on  sea, 
should  be  carefully  superintended  by  the  Medical  Council,  which  may 
take  any  measures  or  give  any  directions  it  may  judge  necessary  or  useful 
for  the  welfare  of  the  service. 

For  this  purpose  the  Council  must  present  r(^lar  reports,  including 
the  recommendations  of  doctors  having  reference  to  these  subjects. 

The  Medical  Council  also  draws  up  annual  reports  on  the  sanitary  state 
of  the  kingdom. 

Provincial  Doctors  for  Districts  and  Towns.— Sanitary  Ser- 
vice for  Communes. — According  to  the  old  regulations  of  1822,  the 
provincial  doctor   (provinctaiiaekare)  is   entrusted  with  the  direction   of 
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public  hygiene  in  his  province.  He  must  give  attention  to  everything 
likely  to  affect  the  health  of  the  people.  For  this  purpose  he  must  care- 
fully study  the  medical  topography  of  his  province,  the  character  of  the 
population  and  their  manner  of  life,  rural  dwellings,  the  physical  education 
of  children  in  the  countr}',  and  the  domestic  remedies  in  use.  He 
must  take  care  to  give  instruction  in  all  these  points,  and  oppose  errors. 
He  should  pay  attention  to  the  quality  of  foods  and  drinks,  especially 
when  danger  to  health  may  be  apprehended  after  a  bad  harvest,  bad  weather 
during  harvest,  or  other  circumstances.  In  such  cases  he  will  report  the 
state  of  things  to  the  governor  of  the  province  in  order  that  energetic 
preventive  measures  may  be  taken. 

On  the  notification  of  venereal  disease,  the  provincial  doctor  is  bound 
to  discover  the  origin  of  the  malady  if  possible,  and  to  send  such  patients 
as  cannot  be  treated  at  home  to  the  hospital. 

Vaccination  is  also  directed  and  superintended  by  the  Provinciallaekare. 
Midwives  and  apothecaries  are  subject  to  his  control.  Medical  juris- 
prudence is  also  within  his  department. 

Besides  the  provincial  doctors  nominated  by  the  government,  there  are 
also  district  doctors  for  the  country  {Distrikislaekare),  who  have  the  charge 
of  the  sanitary  service  of  one  or  several  Communes.  They  should  perform 
the  same  duties  as  the  provincial  doctors. 

Towns  have  special  doctors,  whose  duties  are  the  same  as  those  of  the 
district  doctors. 

Each  Commune  is  bound  to  organize  and  superintend  hygiene  in  its 
territory.  Each  town  must  have  a  Commission  of  Hygiene  {HelsovArds- 
ndmnd) ;  in  rural  Communes  the  Communal  Council  is  entrusted  with 
sanitary  functions. 

Statistics* — The  pastor  of  each  parish  registers  the  births  and  deaths, 
and  sends  the  register  to  the  provincial  doctor,  who  draws  up  tables  of 
statistics,  and  despatches  them  to  the  Medical  Council  with  his  annual 
report.  The  Council  makes  a  summary  of  all  these  reports  which  is  sent 
to  the  government. 

Health  Commissions. — These  have  been  organized  by  the  Code  of 
Hygiene  of  the  25th  December,  1874,  and  the  Amending  Code  of  the 
6th  November,  1885. 

The  Health  Commission  {Helsovdrdsndmnd)  is  composed  of  the  head 
of  the  police,  or,  failing  him,  a  member  of  the  municipality  connected 
with  the  police;  a  municipal  judge,  chosen  by  the  burgomaster  and 
aldermen ;  the  municipal  doctor ;  and,  lastly,  four  members  elected  by 
the  Municipal  Council. 

The  members  are  elected  for  four  years. 

There  are  as  many  deputy  members  as  elected  members.  They  are 
nominated  by  the  Municipal  Council  or  by  the  assembly  of  electors. 
They  perform  their  duties  in  turn,  according  to  the  number  of  votes  which 
they  obtained  at  the  time  of  the  election.  Persons  who  have  been  con- 
demned for  felony,  or  have  lost  their  civil  rights,  etc.,  are  ineligible. 
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In  case  of  necessity,  the  Commission  may  add  to  their  number  suitable 
persons,  who  have  a  consultative  power,  but  no  vote. 

The  Commission  chooses  its  president  and  vice-president  annually ;  it 
meets  regularly  once  a  month,  and  also  whenever  circumstances  require. 
Meetings  are  also  held  at  the  request  of  the  head  of  the  police,  or  of  two 
members;  also  when  desired  by  the  communal  or  prefectoral  adminis- 
tration. 

The  Commission  has  charge  of  everything  relating  to  the  public  health 
and  hygiene  in  its  district ;  it  should  make  a  study  of  everything  likely  to 
influence  health,  or  to  improve  the  sanitary  condition  of  the  district ;  and 
should  act  as  a  kind  of  sanitary  police.  The  municipal  police  must  help 
the  Commission  in  the  exercise  of  its  duties,  and  give  information  about 
any  insanitary  state  of  things  which  has  come  under  their  observation. 

The  Health  Commission  may  sub-divide  the  district,  and  employ  an 
inspector  to  superintend  the  application  of  hygienic  measures  in  each  of 
the  sub-divisions.  Application  is  made  by  the  Commission  to  the  Muni- 
cipal Council  for  the  necessary  grants  of  money,  and  it  disposes  of  the  sub- 
sidies voted,  subject  to  the  general  regulations  of  the  Municipal  CounciL 

The  Commission  may  summon  any  citizen  to  appear  before  it,  and 
refusal  is  punishable  with  a  fine.  The  Commission  may  call  in  the 
assistance  of  the  police  authorities  to  compel  the  attendance  of  the 
required  persons. 

The  orders,  which  contain  explicit  directions,  and  not  merely  advice 
and  warnings,  must  be  carried  into  effect  by  the  chief  of  the  police.  He 
may  refuse  to  execute  the  order  if  he  judges  it  to  be  contrary  to  any 
public  regulation.  If  the  Commission  should  persevere  in  its  opinion, 
the  matter  must  be  referred  to  the  superior  authority  of  the  Royal  Pre- 
fecture. 

The  other  orders  are  executed  in  conformity  with  special  regulations. 

The  Municipal  Council  can  charge  the  Commission  with  the  adminis- 
tration of  hospitals,  and  the  care  of  the  indigent  sick. 

Sanitary    Legrislation.— General    Regrulations    Relating    to 

Hygiene  in  Towns, — Every  town  must  be  provided  with  water  of  good 
quality  for  drinking,  domestic  purposes,  and  the  flushing  of  streets  and 
sewers. 

The  sewers  must  be  so  constructed  as  to  admit  of  the  rapid  discharge 
of  the  water  from  the  streets  and  houses. 

Wet  or  marshy  land  in  towns  or  their  vicinity  must  be  drained. 

Night-soil,  refuse,  mud,  etc.,  are  removed  in  such  a  way  as  not  to 
occasion  any  nuisance. 

If  an  increase  in  the  death-rate  should  occur  in  one  or  more  places,  the 
Health  Commission  must  inquire  into  the  causes.  It  will  then  take 
measures  for  removing  them,  if  possible.  If  the  municipality  should 
refuse  to  execute  the  measures  recommended  by  the  Commission,  the 
matter  is  referred  to  the  Royal  Prefecture,  and  to  the  superior  Council 
of  Health  (SundhetscolUgium). 
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Every  year,  in  the  month  of  March,  the  Commission  sends  to  the 
superior  Council  of  Health  its  report  on  the  sanitary  state  of  the  district 
during  the  preceding  year,  also  on  the  working  of  the  hospitals  and  the 
care  given  to  the  sick  poor.     A  table  of  mortality  is  sent  with  this  report. 

A  cemetery  must  not  be  placed  within  the  boundaries  of  a  town. 

Sandy  or  calcareous  soils  are  to  be  preferred  for  cemeteries.  The  land 
should  be  carefully  drained  and  planted  with  trees,  the  water  must  not 
be  allowed  to  pollute  spring-water  or  wells,  or  any  parts  of  a  town,  or 
village. 

A  body  must  not  be  buried  in  a  church  or  chapel  unless  it  is  embalmed 
and  placed  in  a  perfectly  sealed  metal  coffin. 

In  cemeteries  burials  must  not  be  made  in  a  grave  previously  occupied 
until  fifteen  years  have  elapsed.  When  the  ground  has  been  sold  to 
private  persons,  the  interval  may  be  shorter,  but  in  these  cases  the  regu- 
lations of  the  Commission  must  be  strictly  carried  out. 

There  must  be  1*50  mfetre  of  earth  above  the  coffin. 

It  is  forbidden  to  let  lodgings  in  a  building  the  sanitar}'  state  of  which 
is  unsatisfactory.  The  Commission  may  order  the  necessary  repairs. 
The  lodging  must  not  be  let  until  their  execution  has  been  approved. 

The  overcrowding  of  rooms  is  forbidden. 

Provision  must  be  made  for  frequent  change  of  the  air  in  school- 
rooms, churches,  workhouses,  law-courts,  theatres,  workshops,  factories, 
etc. 

The  Health  Commission  must  carefully  examine  the  quality  of  the 
water  for  drinking  and  culinary  purposes,  and  see  that  wells  are  so 
constructed  as  to  be  in  no  danger  of  pollution. 

The  pollution  of  wells  or  any  kind  of  water-course  is  forbidden.  It 
is  forbidden  to  expose  for  sale  the  flesh  of  a  diseased  animal,  or  any  food, 
whether  liquid  or  solid,  likely  to  endanger  health. 

The  Commission  may  seize  suspected  provisions  in  any  public  place 
where  they  are  exposed  for  sale  or  prepared  for  use. 

It  has  the  right  to  take  samples,  at  the  average  price  of  the  foods,  for 
purposes  of  analysis,  and  may  forbid  the  sale  of  the  suspected  foods 
until  the  result  of  the  analysis  is  declared. 

When  an  epidemic  prevails  in  one  or  more  places,  the  Commission  may 
forbid  the  sale  of  unripe  fruit,  or  of  any  kind  of  fruit  it  may  consider 
injurious. 

Factories  of  animal  manure ;  phosphates;  sodas;  hydrochloric,  sulphuric, 
and  nitric  acids;  beet-root  sugar;  glass-works  and  potteries;  foundries 
involving  the  production  of  sulphurous  or  arsenical  fumes ;  mills  for  the 
crushing  of  bones ;  works  for  the  preparation  of  cod-liver  oil ;  depots  for 
rags,  bones,  skins,  manure,  etc.,  must  not  be  opened  in  towns,  except  in 
places  sufficiently  distant  from  all  habitations. 

Dye-houses,  factories  for  colours,  tanneries,  abattoirs,  gas-works,  starch 
factories,  etc.,  must  be  established  in  those  parts  of  the  town  where  the 
population  is  not  dense. 
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Before  a  factory,  etc.,  can  be  built,  application  in  writing  must  be  made 
to  the  Commission,  accompanied  with  a  description  of  the  works  pro- 
jected. 

The  works  must  be  constructed  and  conducted  in  such  a  manner  as  to 
occasion  no  injury  to  the  health  of  the  workmen,  the  neighbours,  or  the 
public.  The  Commission  has  the  right  to  prescribe  any  measures  neces- 
sary to  promote  this  end.  Unless  owners  and  managers  conform  to  such 
regulations  the  works  may  be  closed. 

Each  house  must  have  a  sufficient  number  of  water-closets  or  pri\ies 
in  the  yard  or  court.  They  must  be  at  least  6  metres  distant  from  streets, 
squares,  springs,  wells,  cisterns,  or  reservoirs  of  water. 

Privies  constructed  in  houses  must  have  floors  impervious  to  moisture, 
and  movable  tanks.  The  excrement  must  not  be  permitted  to  penetrate 
the  ground,  nor  be  scattered  about. 

Pigs  must  not  be  kept  in  out-houses  which  adjoin  habitations. 

Pig-sties  must  be  kept  very  clean,  and  be  at  least  6  metres  distant  from 
streets,  squares,  wells,  cisterns,  etc. 

Pigs  must  not  be  kept  without  informing  the  Commission. 

It  is  forbidden  to  build  stables  or  cattle-sheds  in  connection  with  in- 
habited houses.  The  floors  of  stables  and  cattle-sheds  must  be  raised 
above  the  ground,  and  have  a  slope,  so  that  the  liquid  manure  may  flow 
away.     It  must  not  flow  into  streets  or  yards. 

Manure  should  be  removed  from  the  vicinity  of  houses ;  the  liquid  must 
be  made  to  flow  into  watertight  pits. 

The  place  for  manure  must  be  raised  above  the  ground-level  \  and  the 
pits  for  liquid  manure,  stables  and  cattle-sheds,  should  be  at  least  6  metres 
from  every  house,  street,  place,  square,  well,  etc. 

If  household  refuse,  mud,  and  refuse  of  the  streets,  cannot  be  im- 
mediately removed,  they  must  be  kept  in  movable  watertight  recep- 
tacles. 

Refuse,  night-soil,  manure,  etc.,  must  not  remain  long  in  the  towns. 
The  place  where  they  are  deposited  must  be  at  such  a  distance  from  the 
towns  as  to  prevent  any  emanations  from  annoying  the  inhabitants. 

Infractions  of  the  difl*erent  regulations  mentioned  are  punishable  by 
various  fines. 

The  Commission  has  the  right  to  make  special  regulations  for  the 
district  of  which  it  has  the  sanitary  direction.  These  regulations  are 
obligatory,  like  those  of  the  law  of  1875;  and  infractions  of  them  are 
similarly  punishable  by  fines. 

Such  regulations  must  be  submitted  to  the  Municipal  Council.  If 
they  are  accepted,  the  Prefecture  must  subsequently  endorse  them. 

The  Commission  has  the  right  to  order  the  execution  of  the  work  it 
prescribes  at  the  cost  of  the  delinquent 

These  regulations  apply  to  towns,  ports,  fishing  villages,  and  other  places 
which  have  a  tolerably  dense  population. 
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General  Regrulations  relating  to  Hysriene  in  the  Country.— 

Public  hygiene  in  the  country  is  in  the  charge  of  the  Communal  Council. 
When  this  Council  deals  with  questions  relating  to  hospitals,  and  help 
given  to  the  sick  poor,  the  doctors  of  the  arrondissement  and  the  district 
have  a  consultative  voice. 

The  Communal  Council  has  the  same  duties  to  perform  for  the  countr>' 
as  the  Health  Commission  for  the  towns. 

In  January  of  every  year  the  Communal  Council  sends  an  account  of 
all  that  has  been  done  in  the  way  of  promoting  hygiene  during  the  pre- 
ceding years  to  the  doctors  of  the  arrondissement  and  the  district.  The 
doctors  send  a  report  on  the  subject  to  the  superior  Council  of  Health. 

Water  must  be  of  good  quality,  in  sufficient  quantity,  and  easily  acces- 
sible. 

It  must  not  be  polluted  by  percolation,  or  by  the  overflow  of  waste  or 
household  water. 

Houses  and  their  surroundings  must  always  be  kept  clean. 

No  trade  or  industry  must  be  carried  on  in  such  a  manner  as  to  endanger 
the  health  of  the  workmen  or  neighbours. 

All  the  regulations  for  cemeteries  are  obligatory  in  the  country  as  well  as 
in  the  towns. 

The  Communal  Council  must  see  that  the  regulations  relating  to  hygiene 
are  carefully  observed,  it  may  give  warnings,  and  request  the  Commune  to 
make  special  local  sanitary  regulations. 

Regrulations  concerning  Epidemics  and  Infectious  Diseases* 

— When  an  epidemic  breaks  out,  the  Health  Commission  or  the  Com- 
munal Council  must  immediately  take  the  necessary  measures  for  prevent- 
ing its  propagation  as  far  as  possible. 

The  medical  and  hospital  services  must  at  once  be  organized. 

Every  doctor  called  in  to  a  person  suffering  from  cholera^  small-pox,  or 
other  epidemic  or  infectious  diseases,  must  immediately  send  the  name, 
age,  and  residence  of  the  patient  to  the  Commission,  specifying  also  the 
nature  of  the  disease. 

If  the  cases  of  illness  are  isolated,  the  doctor  in  attendance  must  make 
A  declaration  to  that  effect  as  soon  as  he  is  well  assured  of  it.  If  an 
epidemic  breaks  out,  the  doctor  must  notify  the  new  cases  which  have 
come  to  his  knowledge  once  a  week,  on  a  day  fixed  by  the  Commission. 
If  he  judges  that  a  patient  is  not  properly  isolated,  it  is  his  duty  to  imme- 
diately inform  the  Commission. 

During  the  prevalence  of  an  epidemic  or  infectious  disease,  the  Commis- 
sion must  attend  to  the  following  regulations  : — 

1.  The  immediate  removal  of  the  patient  to  a  special  hospital,  or  place 
isolated  for  the  purpose,  unless  the  transport  should  endanger  the  life  of 
the  patient.  He  may  remain  in  his  own  dwelling  if  he  can  be  nursed 
according  to  the  regulations  prescribed  by  the  Commission. 

2.  The  immediate  disinfection  of  the  house,  clothing,  bedding,  etc., 
of  the  patients  who  have  died,  recovered,  or  been  sent  to  the  hospital. 
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3.  That  patients  are  not  removed  in  public  carriages ;  that  stretchers, 
sedan  chairs,  etc.,  are  disinfected  after  use. 

4.  That  the  clothing  of  the  patients,  and  anything  belonging  to  the 
hospital  which  has  been  lent  or  sold,  are  disinfected. 

Persons  suffering  from  epidemic  or  infectious  disease  cannot  refuse  to 
be  removed  to  the  special  hospital  unless  life  would  be  endangered,  or 
they  can  be  nursed  in  a  place  properly  isolated  at  their  own  expense. 

When  two  infectious  diseases  prevail  at  the  same  time,  two  special 
hospitals  should  be  established,  or  at  least  a  properly  isolated  portion  must 
be  set  apart  for  the  treatment  of  one  class  of  patients. 

When  no  Health  Commission  exists,  the  doctor  in  attendance  must  in- 
form the  president  of  the  Communal  Council  of  any  illness,  and  direct  him 
as  to  the  necessary  measures  to  be  taken,  and  the  Communal  Council  must 
then  carry  them  into  execution  if  practicable. 

Reerulations  for  Persons  in  Quarantine   {Forordningen,  19M 

Marchy  1875). — Every  ship  which  has  had  a  cholera  patient  on  board,  or 
has  put  into  port  with  one,  or  had  communication  with  an  infected  ship^ 
must  hoist  a  black  flag  on  entering  a  Swedish  port,  or,  if  a  black  flag  is  not 
obtainable,  a  white  one. 

On  arrival,  the  ship,  passengers,  luggage,  etc.,  are  inspected.  If  examina- 
tion confirms  suspicion,  the  ship  is  isolated  from  the  land,  and  from  other 
ships.     In  the  contrary  case,  no  interference  is  necessary. 

When  cases  of  cholera  have  occurred  during  the  voyage,  the  healthy 
passengers  and  their  baggage  are  released.  The  ship  and  crew  must  be 
isolated  until  disinfection  has  been  completed. 

If  cases  of  cholera  occur  at  the  time  of  arrival  at  a  port,  the  patients  are 
removed  to  a  hospital,  unless  permission  to  nurse  them  on  board  is  given 
by  the  Health  Commission.  In  the  latter  case,  the  ship  must  be  isolated, 
until  it  has  been  disinfected  after  recovery  or  death. 

The  execution  of  these  regulations  devolves  upon  the  Commission  ;  foil- 
ing that,  on  the  direction  of  the  Custom  House,  or,  finally,  upon  the  Com- 
munal Council. 

If  a  ship  of  war,  having  a  doctor  on  board,  is  in  question,  there  is  no 
inspection  ;  the  ship  doctor  makes  the  necessary  declarations. 

The  preceding  regulations  apply  to  yellow  fever. 

The  cost  of  inspection  and  removal  of  the  patients  is  defrayed  by  the 
ship-owners,  the  superior  Council  of  Health  paying  the  cost  of  disinfec- 
tion. 

Infractions^  of  these  rules  are  punishable  by  fines. 

Disinfection  must  be  performed  in  accordance  with  the  regulations  of 
the  Sundhetscollegium, 

Clothing  and  bedding  may  be  burned  if  the  Commission  or  Com- 
munal Council  consider  it  desirable,  the  owners  being  indemnified. 

The  head  of  the  police,  staff  of  the  Custom  House,  pilots,  etc.,  must 
assist  the  Commission  or  the  Communal  Council  in  the  execution  of 
these  measures. 


SANITARY  LEGISLATION,  447 

General  Arrangements. — The  prefectoral  authorities  must  watch 
over  the  regular  working  of  the  service  of  public  hygiene,  and  see  that 
the  Health  Commissions  and  the  Communal  Councils  perform  their 
duties. 

Repeated  infractions  of  the  above  regulations  are  punished  by  higher 
fines. 

Every  citizen  has  the  right  to  appeal  against  any  decree,  regulation,  or 
order  of  the  Health  Commission  or  the  Communal  Council,  but  this 
appeal  does  not  suspend  the  execution  of  the  decree,  regulation  or  order. 

Fines  are  paid  into  the  communal  chest. 

Laws  respecting  Vaccination  {Regulation  of  the  27M  September, 
1853). — Vaccination  has  been  made  compulsory  in  Sweden  since  the  year 
1853.     The  principal  enactments  relating  to  it  are  as  follows : — 

(a)  All  natural  or  adoptive  parents,  or  guardians,  must  see  that  the 
children  under  their  care  are  vaccinated  before  the  age  of  two  years. 
This  obligation  applies  to  older  children,  if  it  is  not  ascertained  that  they 
have  had  small-pox,  or  have  been  successfully  vaccinated. 

{b)  In  order  to  be  assured  that  the  operation  has  been  successful,  the 
vaccinated  patient  must  be  examined  by  the  doctor  or  the  official  vaccinator 
at  the  appointed  times  and  places. 

No  one  can  be  admitted  into  a  school  or  public  establishment  unless 
it  is  certain  that  he  has  either  had  small-pox,  or  been  successfully 
vaccinated,  or  th.at  vaccination  performed  five  years  before  produced  no 
result. 

Asylums  and  orphanages  must  not  give  up  a  child  unless  it  has  been 
vaccinated,  a  written  certificate  to  that  effect  being  required  when  the 
child  is  surrendered. 

The  following  persons  have  the  right  to  vaccinate;  doctors  and  sur- 
geons ;  sacristans  and  midwives,  who  can  certify  that  they  possess  sufficient 
knowledge  to  follow  the  prescribed  regulations ;  persons  furnished  with 
certificates  given  by  the  doctor,  showing  that  they  understand  the  course 
of  vaccination,  its  symptoms,  and  the  means  by  which  it  is  distinguished 
from  other  diseases  which  resemble  it,  and  that  they  are  able  to  keep  the 
registers  of  vaccination  ;  persons  who  have  formerly  been  employed  as 
vaccinators,  and  have  already  gained  the  confidence  of  the  public. 

Vaccination  may  be  performed  in  all  towns  at  any  time  during  the 
year. 

In  the  country,  where  vaccine  cannot  always  be  obtained,  it  will  be 
performed  at  fixed  times  every  year,  by  preference  in  the  months  of  May 
and  September,  unless  there  are  any  local  reasons  why  another  time  is 
more  convenient. 

If  small-pox  has  already  broken  out,  all  unvaccinated  persons  must  be 
vaccinated  without  delay,  at  any  season,  and  without  distinction  of  age. 

The  persons  entrusted  with  the  practice  and  superintendence  of  vacci- 
nation, must  recommend  it  to  the  public  at  all  times,  but  especially  if  there 
is  any  small-pox  in  the  locality. 
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There  are  special  regulations  concerning  re-vaccination  in  the  amny. 
No  vaccinated  person  must  refuse  to  give  vaccine  to  the  operator  if 
requested. 

In  order  to  secure  a  sufficient  supply  of  vaccine,  the  State  will  establish 
depots  directed  by  doctors  nominated  by  the  Medical  Council  ;  it  is  their 
duty  to  maintain  a  constant  supply  of  vaccine  of  good  quality  in  their 
districts. 

A  central  depot  for  all  the  kingdom  is  always  maintained  in  the  city 
of  Stockholm,  which  is  under  the  direct  inspection  of  the  Council  of 
Health. 

It  is  the  duty  of  vaccinators  to  observe  with  the  greatest  attention  any 
symptoms  resembling  vaccinia  in  horned  cattle.  If  these  appear,  he 
must  inform  the  nearest  district  doctor  at  once,  who  will  go  to  the  places 
in  order  to  be  assured  whether  the  reported  disease  is  really  vaccinia. 
If  it  is  so,  he  will  collect  vaccine  from  the  animal  in  order  to  send  it 
without  delay  to  the  Council  of  Health,  with  a  detailed  report  of  the 
case. 

Parents,  guardians,  masters,  and  others  having  children  in  their  care, 
are  liable  to  a  fine  if  they  do  not  have  them  vaccinated  within  two  years 
after  birth ;  also  if  they  refuse  to  send  older  children  or  servants,  who 
have  not  been  vaccinated  successfully  at  the  times  fixed. 

If  this  warning  is  disregarded,  it  will  be  followed  by  a  second,  with  a 
double  fine ;  if  the  offender  does  not  then  comply  with  the  r^ulations^ 
the  matter  will  be  brought  before  the  Prefect,  who  will  take  such 
measures  as  are  indicated  by  the  regulations  in  force. 

If  such  negligence  or  contumacy  is  shown  at  the  time  of  an  epidemic 
of  small-pox,  the  double  fine  will  be  inflicted  at  the  first  warning.  If  any 
person  who  has  neglected  vaccination  is  attacked  by  small-pox,  and  the 
infection  should  be  propagated  through  this  unfortunate  omission,  he  will 
be  proceeded  with  according  to  law  and  imprisoned. 

Those  neglecting  to  present  the  patient  for  inspection  after  the  opera- 
tion are  liable  to  the  same  fine,  and  vaccination  must  be  performed  again. 

Any  one  refusing  to  give  vaccine  from  a  patient  successfully  vaccinated 
is  also  liable  to  a  fine,  doubled  in  times  of  epidemic. 

Prefects  must  see  that  all  parishes  are  provided  with  a  vaccinator  ;  and 
the  agents  of  police  must  give  what  assistance  is  in  their  power  for  the 
encouragement  of  vaccination. 

General  supervision  is  exercised  by  the  Medical  Council,  who  will 
take  care  that  this  branch  of  public  hygiene  receives  attention  in  all  its 
details. 

The  Council  is  bound  to  give  precise  instructions  on  the  practice  of 
vaccination  to  the  officers  at  the  vaccine  depots,  and  to  all  vaccinators, 
and  to  take  all  measures  in  its  power  to  promote  the  progress  of  vaccina- 
tion. 

Law  for  Factories. — The  regulations  relating  to  this  question  are 
reproduced  in  the  hygienic  code  of  the  year.  1874,  and  in  the  resolution  of 
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the  1 8th  November,  1881,  relating  to  the  employment  of  minors  in  all 
factories,  trades,  and  professions  of  whatever  kind  {Fosrordningen  angdende 
minder&riges  anvaendande  \i  arbete  vid  fabrik^  handtwerk  elUr  annan 
handtering  \%th November ^  1881). 

The  following  regulations  are  in  force : — 

All  trades  which  employ  workers  under  age  are  placed  under  the  super- 
vision of  the  Health  Commission  of  the  Commune  in  which  the  factory, 
workshop,  or  industrial  establishment  is  situated.  The  manager  must 
inform  the  Commission  of  every  new  engagement  within  a  month. 

The  employment  of  children  under  twelve  years  is  forbidden  ;  also  the 
employment  of  those  who  have  not  received  sufficient  instruction  to  leave 
school ;  and  those  who  are  unfit  for  work  because  of  bad  or  feeble 
health.  All  persons  under  the  age  of  eighteen  are  considered  minors, 
those  under  fourteen  are  called  children ;  between  fourteen  and  sixteen 
they  are  called  young  people. 

Children  must  not  work  more  than  six  hours  a  day,  and  young  people 
not  more  than  ten  hours.  This  time  must  be  included  between  6  a.m. 
and  8  p.m. ;  it  must  be  divided  by  intervals  for  rest,  so  arranged  that 
children  have  half  an  hour,  and  young  people  an  hour  before  3  in  the 
afternoon. 

Minors  must  not  remain  in  the  rooms  where  they  work  during  the 
intervals  for  rest,  and  they  must  not  be  employed  in  cleaning  any  machine 
in  motion. 

Minors  under  fifteen  must  attend  the  primary  school  at  such  times  as 
may  be  arranged  by  the  School  Council  after  consultation  with  the 
manager,  unless  they  receive  similar  instruction  elsewhere.  A  report  of 
the  course  followed  must  be  sent  to  the  manager  every  month. 

When  a  business  is  very  large,  the  establishment  must  be  considered 
a  factory,  and  the  above  regulations  applied  to  it.  The  Health  Committee 
decides  on  this  matter. 

The  employment  of  young  girls  and  children  in  underground  work  is 
forbidden;  mines  and  quarries  are  subject  to  the  same  regulations  as 
factories. 

Trades  which  endanger  health  or  require  excessive  exertion  must  con- 
form to  special  regulations. 

If  the  usual  regulations  relating  to  the  hours  of  work  cannot  be  en 
forced  because  of  accidents  or  other  circumstances,  the  Health  Commission 
may  sanction  the  irregularity  during  four  weeks  in  t  he  course  of  the  year 
but  young  girls  and  children  must  not  work  at  any  other  hours  of  the  day 
than  those  mentioned  above. 

When  the  Commission  thinks  proper  to  make  this  concession  to  a 
manufacturer,  the  Minister  of  the  Interior  must  be  immediately  informed. 
If  the  favour  is  requested  for  more  than  the  month,  or  for  a  special  in- 
dustry, the  royal  sanction  must  be  obtained. 

The  manager  must  preserve  the  certificates  attesting  the  age,  degree  of 
education,  physical  constitution,  and  state  of  health  of  workpeople  under 
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age  in  his  employment,  as  well  as  the  monthly  school  reports  sent  to 
him. 

Regulations  must  be  put  up  in  a  conspicuous  place  in  each  factor}% 
together  with  any  modifications  which  may  have  been  made,  the  hours  at 
which  work  begins  and  ends  and.  the  intervals  for  rest  being  stated- 
It  is  the  duty  of  the  Health  Commission  and  the  Communal  Council 
to  see  that  regulations  are  duly  observed.  For  this  puipose  industrial 
establishments  must  be  visited  by  members  of  the  Commission.  These 
visits,  with  the  observations  made,  must  be  carefully  entered  in  a  note- 
book, in  order  that  reports  may  be  sent  to  the  Prefect  quarterly,  who  will 
afterwards  transmit  them  to  the  Department  of  the  Interior. 

When  a  trade  requires  special  exertions  likely  to  endanger  health  and  in 
consequence  needing  special  arrangements  for  the  employment  of  work- 
people under  age,  the  Health  Commission  must  make  a  declaration  to  the 
Department  of  the  Interior. 

Health  Commissions,  Communal  Councils,  persons  chosen  by  them, 
and  any  additional  inspectors  who  may  be  nominated  by  the  King  to 
superintend  the  strict  observance  of  the  regulations  prescribed  by  law,  have 
the  right  of  entry  to  all  factories,  mines,  or  quarries,  and  they  may  make 
any  examination  which  the  performance  of  their  duties  requires. 
The  fines  paid  by  defaulters  revert  to  the  Communal  Exchequer. 
Other  regulations  are  specially  intended  to  obviate  the  dangers  atten- 
dant on  the  manufacture  of  matches  and  similar  trades. 

Police  Regrulations  for  Royal  Cities  {Forordning  of  the   24M 

Marchy  1868,  and  10th  December,  1886). — Sanitary  regulations  may  be 
summed  up  as  follows  : — 

The  Municipal  Council  chooses  the  sites  for  public  markets  in  the  city, 
decides  where  different  kinds  of  merchandise  shall  be  sold,  and  makes 
such  regulations  as  are  necessary  for  the  maintenance  of  order  and  clean- 
liness in  places  of  sale. 

Persons  who  own  dogs  must  conform  to  the  regulations  for  keeping  them 
within  bounds. 

The  Municipality  must  assign  suitable  places  where  the  public  may 
bathe  in  the  open  air,  wherever  it  is  possible. 

Streets,  markets,  public  places,  footways,  and  alleys,  must  be  swept  and 
cleaned  at  fixed  times ;  sewers  must  be  cleansed  and  refuse  removed  at 
the  times  prescribed  for  the  work. 

Yards,  carriage  entrances,  and  passages  must  be  kept  clean. 

Persons  who  undertake  the  removal  of  night-soil,  manure,  or  other 
refuse  must  use  watertight  vehicles  and  vessels,  which  do  not  leak  on  the 
way ;  the  receptacles  must  be  properly  closed,  and  not  left  in  public 
places  longer  than  is  necessary. 

The  municipality  fixes  times  for  the  removal  of  manure  and  refuse  of  all 
kinds,  adding  any  instructions  which  may  be  necessary. 

No  refuse,  carrion,  street  sweepings,  factory  refuse,  or  other  impurities 
must  be  thrown  into  a  lake,  bay,  canal,  or  stream  of  water  of  any  kind,  nor 
must  they  be  put  on  ice. 
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It  is  also  forbidden  to  throw  such  things  into  a  public  place ;  they  must 
be  taken  to  a  distance. 

Any  person  polluting  the  water  of  public  fountains,  springs,  or  aque- 
ducts in  a  city  or  its  suburbs  is  liable  to  a  fine. 

These  regulations  may  be  applied  with  suitable  modifications  to  large 
villages,  ports,  fishing  villages,  and  other  places  where  there  is  a  dense 
population,  if  the  Prefect,  in  conjunction  with  the  Commune  should  make 
a  decree  to  this  effect  subject  to  the  royal  sanction. 

ReSTUlations  for  Buildings.— The  government  has  published  a 
general  regulation,  dated  the  8th  of  May,  1874,  intended  to  serve  as  the 
basis  of  more  detailed  regulations  for  the  different  towns. 

This  regulation  applies  to  large  villages  and  all  other  places  having  a 
dense  population. 

A  special  Commission  superintends  buildings  in  towns. 

The  plan  of  a  town  should  be  made  in  such  a  way  as  to  give  the  in- 
habitants plenty  of  light,  air,  and  exercise,  with  good  sanitary  conditions. 
All  possible  precautions  against  fire  should  be  taken.  Lastly,  it  should 
be  made  pleasant  to  the  eye. 

large  esplanades  planted  with  trees  should  cross  the  town  in  several 
directions,  if  possible.  There  should  also  be  smaller  clumps  of  trees  and 
avenues. 

Groups  of  houses  must  not  be  arranged  in  such  a  way  as  to  offer  any 
obstacles  to  the  renewal  of  the  air.  All  sites  for  building  must  be 
sufficiently  large  to  allow  of  well-ventilated  yards  to  the  houses. 

In  all  the  quarters  of  the  town,  places  for  public  gardens  must  be 
reserved  so  as  to  be  near  all  the  houses.  It  is  recommended  that  trees 
should  be  planted  in  the  streets  before  the  houses. 

In  any  case  the  gardens  and  courts  must  not  be  used  for  buildings  or 
other  purposes,  and  the  owners  are  bound  to  keep  them  in  good  order. 

In  all  towns  the  streets  must  not  be  less  than  18  metres  in  width. 
Streets  looking  on  the  esplanade  may  be  1 2  metres  wide.  When  houses 
have  a  court  in  front,  the  width  must  be  estimated  from  house  to  house. 

The  ground  must  be  carefully  levelled  and  a  uniform  plan  for  carry- 
ing off  the  water  adopted.  This  plan  must  be  approved  by  the  authorities 
before  the  building  is  begun. 

Before  building,  the  site  should  be  made  as  dry  as  possible,  and  the 
water  diverted  in  such  a  manner  as  not  to  interfere  with  the  neighbouring 
site ;  no  new  constructions  must  be  made  on  ground  already  used  for 
building  of  such  a  nature  as  to  contravene  the  above  regulations. 

In  every  site  the  court  must  have  a  surface  at  least  equal  to  half  that 
covered  by  the  buildings,  and  this  space  must  not  be  less  than  180  square 
metres.  The  principal  part  of  the  court  must  be  1 2  metres  in  width,  and 
the  other  parts,  corners,  etc.,  4I  metres.  Every  building  overlooking  the 
neighbouring  site,  which  is  not  built  in  line  with  it,  must  be  separated 
from  it  by  a  minimum  distance  of  4^  metres. 

When  two  houses  have  a  common  court,  or  one  merely  divided  by  a 
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fence,  the  part  belonging  to  each  need  not  measure  more  than  135  square 
metres,  and  may  be  9  metres  wide. 

If  the  windows  of  a  dwelling-house  look  out  on  a  back  yard  or  the 
neighbouring  ground,  the  width  of  this  yard  must  not  be  less  than  12 
metres,  and  the  yard  may  belong  to  the  two  tenants  in  common. 

These  regulations  must  be  enforced  in  the  old  parts  of  the  town  as  far 
as  p>ossible. 

The  regulations  prescribed  by  the  Hygienic  Code  concerning  privies, 
stables,  cattle-sheds,  must  be  strictly  observed  in  the  construction  and 
interior  arrangements  of  buildings,  as  well  as  those  orders  made  Mrith  the 
view  of  obviating  the  dangers  to  health  incident  to  certain  trades. 

A  dwelling-house  must  not  have  more  than  fiw^  storeys.  If  attics  have 
stoves,  they  are  reckoned  as  a  storey.  The  height  of  the  buildings  must 
not  exceed  the  widtji  of  the  street  by  more  than  i^  metres;  buildings 
erected  within  the  ground  must  not  exceed  in  height  the  width  of  the  court 
by  more  than  i\  metres. 

The  height  of  a  building  is  measured  from  the  street  to  the  cornice  of 
the  roof.  At  the  corner  of  a  street  the  angle  of  the  building  must  be 
arranged  so  as  to  make  a  levelled  or  rounded  corner. 

The  outside  of  a  house  must  not  be  lime-washed  in  white  or  any  glaring 
colour. 

The  floors  of  apartments  must  be  at  least  30  centimetres  above  the 
ground,  and  the  rooms  must  be  at  least  270  metres  in  height 

In  examining  questions  relating  to  buildings,  the  Building  Commission 
must  see  that  the  proposed  buildings  are  appropriate  to  the  site,  and  that 
dwelling-houses  are  healthily  situated  and  adapted  to  the  requirements  of 
hygiene.  It  will  be  necessary  also  to  determine  the  elevation  of  every 
building  site  in  relation  to  the  street,  with  a  view  to  the  drainage. 
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STOCKHOLM. 

General   Remarks— Sanitary   Organization.— Regulaiions  for  Buildings.— 

Sanitary  Arrangements  relating  to  Air. — Sanitary  Arrangements  relating  to  Water. 
—  Foods. — Milk  Trade. — Sanitary  Arrangements  relating  to  the  Ground. — Cleans- 
ing. — Drainage.  — Privies,  — Stables.  — Abattoirs.  — Preventive  Measures  against 
Infectious  Diseases. — Vaccination. — Isolation  and  Treatment  of  the  Sick. — Dis- 
infection.— Mortuaries. — Prostitution. — Public  Buildings. — Workmen's  Houses.  — 
Hygiene  of  Factories. — Hygiene  of  Schools. 

General  R6suni6« — The  situation  of  Stockholm  makes  it  one  of  the 
most  beautiful  cities  in  the  world.  It  is  built  on  the  spot  where  the  great 
lake  Maelar  enters  the  Baltic  .  Sea.  This  lake  falls  into  the  sea  by .  three 
small  arms,  which  form  islands  on  which  the  old  part^of  the  city  is  built ; 
the  other  parts  cover  the  shores  of  the  lake  and  sea,  also  the  large  island  of 
Kungsholmen  in  the  lake,  some  islets  of  small  extent,  and  the  large  island 
of  Djurgarden  at  the  entrance  to  the  Baltic. 

The  ground  is  very  irregular ;  that  part  of  the  land  on  which  the  city 
stands  being  nearly  surrounded  by  water,  the  Arstaviken  and  Hamar- 
bysjon  to  the  south,  the  Brunsviken  and  Uggelviken  to  the  north. 

The  origin  of  the  city  dates  from  the  13th  century  ;  it  covered  in  1889 
a  surface  of  1,700  hectares,  and  had  a  population  of  225,000  souls. 

Important  hygienic  works  have  been  executed  in  the  course  of  the  last 
few  years,  and  the  good  results  are  apparent  as  shown  by  the  decrease  in 
the  general  death-rate. 

It  has  been,  per  1,000  inhabitants  : — 

27-05  from  1875  to  1879. 
2489  „  1880  „  1884. 
22-OI      „     1885  „  1888. 

Sanitary  Organization. — Stockholm  disputes  wuth  Brussels  the 
honour  of  possessing  a  sanitary  service  better  organized  than  any  other  of 
the  Continental  capitals.  In  both  cities  all  the  matters  relating  to  public 
hygiene  are  directed  by  a  Bureau  of  Health  {Hehovdrdsbyrdn)^  which  has 
for  its  director  the  principal  doctor  in  the  city  {Forste  Stadslaekareri), 

A  sanitary  inspector  is  attached  to  the  Bureau  {Sundhetsinspektor\  also 
a  doctor,  who  is  the  head  of  the  sanitary  police  {SundhetspoHsen\  which  is 
composed  of  a  commissioner  and  1 1  agents  {Sundhetskonstaflar), 

The  principal  doctor  also  superintends  vaccination,  hospitals,  prostitu- 
tion, medical  assistance  to  the  poor,  forensic  medicine,  veterinary  practice, 
hygiene  of  schools,  factories,  workshops,  benevolent  institutions,  prisons, 

etc. 
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He  is  assisted  by  a  great  number  of  officers.  Forensic  medicine  is 
entrusted  to  the  doctor  second  in  rank  ;  the  relief  of  the  poor  to  14  district 
doctors  {Distrtktslaekare\  vaccination  to  regularly  appointed  vaccinators, 
the  inspection  of  prostitutes  to  private  doctors,  and  so  on. 

The  construction  of  private  buildings  from  the  sanitary  standpoint  is  the 
only  thing  which  is  not  within  the  department  of  the  Bureau  of  Health. 
It  is  entrusted  to  a  special  Commission,  thus  giving  rise  to  many  difficulties. 
At  the  express  request  of  the  Commission  of  Hygiene  this  special  Com- 
mission takes  the  advice  of  the  Bureau  on  all  questions  concerning  hygiene 
and  the  sanitary  states  of  houses. 

A  chemical  laboratory  is  attached  to  the  Bureau  for  the  purjx)se  of 
making  analysis  of  air,  water,  soil,  and  foods. 

The  principal  doctor  must  present  to  the  medical  council  ever)-  year  a  re- 
port, including  detailed  demographic  and  nosographic  statistics  of  the  town. 

Information  on  statistics  is  supplied  to  him  by  the  agents  for  statistics 
{Roiemaennen\  resembling  the  English  registrars,  whose  duty  it  is  to  note 
all  particulars  relating  to  population. 

The  chief  doctor  publishes  a  report  ever>'  week  containing  a  table  of 
births,  the  number  of  the  population,  the  mortality  and  sickness  in  the 
different  districts,  specifying  sex  and  age  ;*  that  of  the  week  compared  wth 
the  same  week  in  the  last  ten  years  ;  the  height  of  the  barometer,  the  tem- 
perature, the  average  rainfall,  demographic  statistics,  the  prevalence  of 
infectious  diseases  as  compared  with  the  previous  ten  weeks  ;  the  principal 
causes  of  mortality  in  several  towns  in  Sweden  compared  with  that  in 
foreign  countries  (for  Finland  the  town  of  Abo) ;  the  number  of  patients 
in  the  hospitals  of  the  capital ;  finally,  the  meteorological  conditions  for 
every  day  of  the  week. 

All  important  business  is  transmitted  to  the  Health  Commission  by  the 
chief  doctor,  who  is  one  of  its  members. 

The  general  police  is  instructed  to  assist  the  .sanitary  police  in  every- 
thing which  concerns  the  observation  of  these  regulations,  and  to  report 
all  infractions  of  them  to  the  acting  Commission. 

ReSTUlations  for  'B\jS\!SlTLflS  {Kungosrelsen  of  the  20th  October,  1876). 
— In  new  quarters  of  a  town  every  house  must  have  a  yard  or  court  as 
directed  in  the  general  regulations  for  royal  cities. 

In  the  old  quarters  the  yards  must  be  at  least  equal  to  a  third  of  the 
surface  occupied  by  buildings. 

A  yard  or  court  must  not  be  less  than  40*50  metres  in  width. 

In  these  quarters  it  is  permitted,  where  circumstances  require  it,  and 
after  a  special  examination,  to  open  areas,  which  must  not  be  less  than 
575  metres  square.  These  must  be  entered  from  the  ground  level,  must 
have  grated  doors,  and  be  paved  in  asphalte,  cement,  or  some  similar 
material,  from  which  water  can  easily  flow  away. 

No  building  may  exceed  20*25  nifetres  in  height 

In  new  quarters  the  height  of  the  houses  must  be  regulated  by  the  width 
of  the  streets,  according  to  the  rules  given  in  the  general  regulations. 
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In  the  old  quarters,  if  the  width  of  the  street  does  not  exceed  10 
metres,  a  height  of  13  mbtres  is  allowed;  when  the  width  is  from  10  to 
13*50,  the  houses  may  be  1675  metres  high,  where  the  width  is  greater 
2o'25  metres. 

Houses  of  the  first-class  must  not  llave  more  than  three  storeys,  houses 
of  the  second  class  four  storeys,  and  those  of  the  third  five  storeys. 

Within  the  enclosure  of  a  building  site  buildings  must  not  be  more  than 
one-fourth  wider  than  the  yard  or  court. 

When  the  roof  of  a  building  slopes  on  two  sides,  its  height  must  not 
exceed  two-fifths  of  the  width  of  the  building ;  or  for  roofs  having  only 
one  slope  not  more  than  five-sevenths  of  the  width  of  the  building.  The 
spouts  must  open  freely  at  a  distance  of  1 2  centimetres  above  the  street 
gutter. 

No  house  must  be  plastered  until  six  months  after  the  completion  of 
the  masonry. 

In  1888,  the  Commission  of  Hygiene  requested  that  a  revision  of  the 
regulations  might  be  made  as  follows : — 

Walls  must  not  be  built  in  the  period  included  between  December  and 
March. 

A  house  must  not  be  plastered  inside  and  outside  at  the  same  time ; 
when  dwelling-houses  are  finished  thay  must  be  inspected  not  only  by  the 
Building  Commission,  but  also  by  a  member  of  the  Commission  of 
Hygiene. 

The  shafts  of  kitchen  chimneys  must  be  at  least  30  by  56  centimetres 
wide,  those  of  other  apartments  must  be  12  by  12  centimetres  interior 
measurement. 

Each  fireplace  must  have  its  own  chimney. 

The  other  classes  of  sanitary  regulations  are  given  under  their 
respective  heads. 

Sanitary  Arrangrements  relating  to  Air.  —  As  Stockholm  is 

situated  in  a  very  open  space,  the  natural  condition  of  the  air  is  more 
favourable  to  health  than  in  most  other  cities. 

The  old  quarters  are  closely  built,  as  in  all  old  towns,  but  this  defect  is 
compensated  by  refreshing  sea  breezes,  which  purify  the  air. 

There  are  large  public  gardens  in  the  modern  quarters ;  the  King*s  Gar- 
den ;  the  park  of  Berz^lius,  the  Humleg^rden,  the  hop  garden,  and  nearer 
to  the  east  the  magnificent  Djurgirden,  surrounded  by  the  sea  on  all 
sides. 

To  the  north  of  the  Humleg^rden  extends  a  suburb  of  houses  with 
gardens  named  Villastaden,  the  country  town. 

That  the  fmportance  of  pure  air  is  more  highly  appreciated  than  in 
many  other  countries  is  shown  by  several  regulations.  Where  the  regula- 
lations  are  incomplete,  the  Commission  of  Hygiene  watches  carefully 
against  everything  likely  to  injure  the  public  health,  and  occupies  itself 
energetically  in  calling  the  attention  of  the  authorities  to  everything 
opposed  to  the  rules  of  hygiene. 
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It  must  be  admitted  to  the  praise  of  the  administration  that  these 
demands  are  not  opposed  through  interested  motives,  but  receive  prompt 
consideration. 

Latterly,  the  Building  Commission  itself  has  applied  to  the  Bureau  of 
Hygiene  for  decisions  concerning  Ivuildings  of  a  doubtful  character  from 
the  sanitary  standpoint. 

According  to  the  terms  of  the  Hygienic  Code,  the  Health  Commission 
forbids  the  erection  of  insalubrious  houses. 

A  clause  of  the  same  law  requires  that  all  public  places,  hotels,  res- 
taurants, etc.,  should  be  well  ventilated ;  the  Building  Commission  sends 
everything  relating  to  this  subject  to  the  Bureau  of  Hygiene  before  the 
plans  for  building  have  been  approved. 

Ventilation  is  superintended  by  the  sanitary  police. 

In  schools  and  hospitals  the  system  of  heated  air  is  most  in  use,  either 
by  central  heating  or  steam,  but  in  temporary  erections  for  the  sick  a  more 
simple  method  of  ventilating  is  employed,  which  will  be  described  Luther 


Fio.  i6i.— Wiuan's  Mural  Ventilator. 

The  sanitary  engineer,  Wiman,  has  rendered  great  services  to  the  s}-stem 
of  direct  ventilation.  He  introduces  fresh  air  by  means  of  apertures  in  the 
wall  (on  nearly  the  same  plan  as  those  of  Sheringham)  and  by  chimneys 
and  stoves  inserted  by  himself,  which  expel  the  impure  air  at  the  same 
rime. 

Fig.  i6i  shows  a   mural  ventilator  patented  by  Wiman,     The  valve  is 
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made  of  double  sheet  iron,  with  a  sheet  of  pasteboard  between  to  hinder 
the  condensation  of  the  steam  at  the  surface ;  it  is  regulated  by  means  of 
two  cords,  one,  which  hangs  freely,  being  attached  to  a  small  hole  pierced 
in  the  upper  edge,  while  the  other,  fixed  to  the  lower  edge,  passes  through 
a  pulley. 

The  valve,  like  Sheringham's,  has  lateral  wings,  which  serve  to  direct 
the  current  of  air  towards  the  top  without  permitting  it  to  escape  at  the 
sides. 


Fio.   i6i. 
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163. 

Fio.   164. 
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Wi man's  Stove 
m  Fig.  164. 

The  four  figures,  162-165,  show  two  different  forms  of  Wiman's  venti- 
lating hot-air  stoves,  An  original  feature  in  their  construction  is  the 
isolated  chimney  placed  in  the  centre  of  the  stove  (Figs.  163  and  165), 
into  which  the  burning  gas  passes  on  leaving  the  fireplace,  and  descends 
between  the  chimney  and  the  side  walls  to  the  discharge-pipe,  which  be- 
gins under  the  fireplace  near  the  key  of  the  stove. 

These  apparatus  are  made  of  fire-proof  bricks,  covered  with  sheet-iron, 
cast-iron,  or  pottery. 

The  impure  air  is  withdrawn  by  pipes  placed  above,  below,  or  in  the 
middle  of  the  stove  (Figs.  163  and  165).  In  the  last,  the  key  is  placed 
immediately  below  the  ventilator,  the  opening  made  under  the  key  serving 
as  an  outlet  for  the  soot. 

These  stoves  are  arranged  in  such  a  way  as  to  introduce  warm  air. 
The  fresh  air  enters  at  the  bottom  of  the  stove,  is  heated  in  the  space 
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between  the  iron  and  the  fireplace,  and  goes  out  again  by  grated  openings 
on  two  sides  of  the  stove  a  httle  above  the  fire, 

Wiman  is  also  the  inventor  of  an  original  chimney-pot,  the  construction 
of  which  is  shown  in  figure  166.  It  is  composed  of  rings  joined  together 
like  truncated  cones,  and  made  of  cast-iron,  which  renders  them  more 
durable. 


FlC    166.— WiMANS   CHIMSEV-Por. 

Sanitary  Arrangrements  relating:  to  Water.— in  Sweden  all 

towns,  the  population  of  which  exceeds  10,000,  have  a  waler  sen-ice. 
The  water  service  of  Stockholm  was  completed  in  1861, 
At  first  the  city  obtained  its  water  from  a  gulf  of  the  lake  XIxUi 
Arstaviken  ;  at  present  it  is  supplied  in  the  proportion  of  60  per  cent  in 
summer  and  90  per  cent,  in  winter  by  seven  large  wells  dug  in  the  ground 
of  the  water-works,  the  water  which  filters  into  them  coming  from  the 
Arstaviken,  or  the  lake  of  Hammarby,  situated  on  the  other  side  of  a  narrow 
chain  of  sandy  hills. 

Two  advantages  are  obtained  by  digging  these  wells :  the  water,  making 
a  passage  for  itself  through  thick  beds  of  earth,  arrives  at  the  reservoirs 
purer  than  that  of  the  lake,  and  its  temperature  in  winter  is  from  two  to 
three  degrees  higher  than  that  of  the  lake,  which  varies  from  0-5  to  i  s"  C- 
an  important  difference,  since  it  prevents  the  water  from  freezing  during 
the  severe  winters  of  the  north  of  Europe, 
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In  summer,  on  the  contrary,  the  water  in  the  reservoirs  is  a  little  cooler 
than  the  lake  water. 

The  wells  are  covered,  and  of  unequal  depth,  varying  from  4*40  metres 
to  I  m^tre.  At  the  bottom  the  walls  are  made  of  cylinders  of  cast-iron, 
I '70  metres  in  diameter;  above  they  are  in  masonry,  for  which  granite  is 
substituted  near  the  ground. 

Besides  the  natural  filtration,  the  water  undergoes  further  purification  in 
passing  through  the  artificial  filters  of  sand,  which  have  a  thickness  from 
0*90  metre  to  1*20  metres,  according  to  the  quantity  of  impure  sand  which 
has  been  taken  from  the  upper  bed. 

When  this  is  full  of  sand  and  organic  substances,  so  that  the  water  can 
no  longer  filter  through  it,  one  or  two  centimetres  are  removed  from  the 
surface. 

In  the  months  of  December,  January,  February,  and  March,  this  opera- 
tion can  seldom  be  performed,  because  of  the  frost.  During  the  re- 
mainder of  the  year  it  is  performed  twice  or  four  times  in  a  month. 

When  the  filtering  bed  has  diminished  by  30  centimetres,  an  equal 
quantity  of  pure  sand  is  added.  The  sand  which  has  been  removed  may 
be  used  again  after  having  been  thoroughly  washed  with  water  in  wooden 
boxes  provided  for  this  purpose. 

The  water  of  the  works  near  Arstaviken  is  brought  by  pumps  into  two 
water  towers  placed  at  a  considerable  height,  and  containing  11,776  cubic 
metres,  whence  it  is  distributed  to  the  city  by  simple  gravitation.  The 
inside  walls  and  arches  of  the  reservoirs  are  made  of  brick,  the  outside  is 
granite. 

The  water  is  distributed  by  a  free  stop-cock,  in  consideration  of  a 
fixed  payment  by  the  landlords  at  the  rate  of  about  275  francs  for  each 
room. 

Only  industrial  establishments  pay  by  means  of  a  meter.  In  the  poor 
and  distant  quarters  a  number  of  public  water-posts  have  been  re-erected. 

A  chemist  is  attached  to  the  water  service  who  periodically  makes 
analyses  of  the  Arstaviken  water,  also  the  water  in  the  wells,  and  the 
filtered  water.  Besides  this,  the  water  in  the  pipes  is  analysed  at  the 
laboratory  of  the  Bureau  of  Hygiene. 

Leaden  pipes  must  not  be  used  for  the  distribution  of  water ;  all  the 
pipes  must  be  made  of  iron,  or  lead  lined  with  tin. 

The  consumption  of  water  increases  every  year,  and  in  1888  it 
amounted  to  87  litres  for  each  person  per  day.  Two- thirds  of  this 
quantity  were  used  for  household  purposes,  the  remainder  for  trades  and 
public  requirements. 

Foods. — According  to  the  regulations  of  the  hygienic  code,  the  super- 
intendence of  provisions  is  exercised  by  the  Health  Commission,  and  the 
necessary  analyses  are  made  in  the  laboratory  of  the  Bureau  of  Hygiene. 

There  are  two  bureaux  of  meat  inspection,  under  the  control  of  two 
veterinary  surgeons.  Inspection  is  not  compulsory,  except  for  pork, 
with  a  view  to  the  discovery  of  trichinosis,  but  beef  may  be  taken  to  the 
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Bureau  for  examination  by  the  sanitary  police  or  by  buyers.  The  sellere 
also  find  it  to  their  advantage  to  submit  their  meat  to  inspection,  in  order 
to  obtain  a  better  price. 

A\'hen  the  existence  of  trichinosis  in  pork  is  ascertained,  the  meat  is 
confiscated  and  destroyed,  a  fixed  payment  being  given. 

The  veterinary  surgeon  of  the  Commission  is  also  entrusted  with  the 
supervision  of  the  sale  of  provisions  which  are  perishable,  such  as  fish, 
game,  sausage-meat,  eggs,  etc.  Milk  does  not  enter  into  this  class,  as  there 
are  special  regulations  for  its  sale. 

Milk  Trade.— Since  1886,  the  trade  in  milk  has  been  organized  accord- 
ing to  the  following  regulations  : 

The  sale  of  milk  in  Stockholm  and  the  territory  belonging  to  the  city 
can  only  take  place  in 

(i)  Dairies  where  one  room  is  specially  set  apart  for  that  purpose; 

(2}  Shops  and  private  stores  exclusively  devoted  to  the  trade  ; 

(3)  Places  in  public  markets,  and  streets,  on  the  prescribed  condi- 
tions. 

These  regulations  do  not  prevent  the  owners  of  dairies  and  milk-shops 
from  sending  milk  to  the  dwellings  of  iheir  customers. 

In  order  to  obtain  permission  to  open  a  milk-shop,  a  written  statement 
must  be  addressed  to  the  Bureau  of  Hygiene. 

All  places  used  for  the  sale  or  preservation  of  milk  must  be  in  a  sanitary 
condition,  light,  well  ventilated,  conveniently  arranged,  and  kept  very 
clean  ;  they  must  not  be  used  until  approved  by  the  Health  Commission ; 
they  must  in  no  case  be  used  as  sleeping-rooms  or  kitchens,  nor  must 
anything  be  put  in  them  which  could  infect  the  milk,  or  give  it  a  bad 
taste. 

Vessels  for  the  preservation  and  transport  of  milk  must  be  clean  and  in 
good  repair. 

All  milk-shops  must  have  an  inscription  in  the  front,  indicating  the 
trade  and  the  name  of  the  salesman ;  within,  a  copy  of  the  regulations 
must  be  fastened  to  the  wall. 

If  a  case  of  disease,  whether  happening  in  a  house  near  to  the  dair}',  or 
in  a  room  connected  with  the  place  of  sale,  the  Bureau  of  Hygiene  must 
be  informed  without  delay ;  if  the  disease  is  of  an  infectious  character,  the 
Bureau  will  take  the  necessary  measures  for  preventing  the  propagation  of 
disease  by  the  milk. 

Until  these  arrangements  have  been  made,  any  sale  of  milk  from  the 
dairies,  shops,  or  depots  is  forbidden. 

If  the  disease  is  not  discovered  until  after  the  milk  has  been  sent  to 
the  place  of  sale,  it  must  not  be  sent  out  from  that  place  without  authori- 
zation from  the  Bureau.  This  will  give  the  necessary  directions,  to  which 
all  sellers  must  strictly  conform. 

Milk  and  cream  must  not  be  kept  or  put  on  sale  unless  they  are  free 
from  all  mixture  of  water  and  all  adulteration* 

The  sanitary  police  have  free  access  to  all  cow-houses,    dairies,  arid 
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millc-shops,  with  their  out-houses,  and  may  take  samples,  on  payment  of 
the  price. 

Any  infraction  of  One  of  the  above-mentioned  r^ulations  is  punishable 
with  a  fine  from  280  to  140  francs,  unless  the  offence  comes  under  the 
communal  law. 

.  The  offence  will  also  be  made  public  if  necessary,  and  the  delLin]uent 
ordered  to  take  the  measures  directed  by  the  Bureau  for  removing  or 
destroying  the  condemned  milk  at  his  own  expense. 


Fig.  167. — De  Laval's  Laktokrit. 

The  samples  taken  by  the  police  are  inspected  at  the  Bureau  under  the 
direction  of  the  sanitary  inspector. 

In  order  to  ascertain  the  quantity  of  fat  contained  in  the  milk,  an 
ingenious  apparatus  is  used,  called  a  Laktokrit,  constructed  by  the 
engineer,  De  Laval,  and  shown  Fig.  167. 

The  apparatus  is  composed  of  gauge-tubes  of  platinum,  to  which  are 
connected  a  graduated  glass  tube,  and  a  cap  (to  the  left  of  the  figure) ; 
and  of  a  phte  represented  in  a  horizontal  position  furnished  with  holes 
for  the  gauge-tube.  This  plate  is  fitted  to  the  axis  of  an  ordinary  De 
Laval  separator,  and  can  be  made  to  revolve  at  the  same  speed  with  it 
(6,ooo  to  7,000  revolutions  a  minute). 

When  the  analysis  is  to  be  made,  10  cubic  centimetres  of  milk  are 
mixed  in  a  glass  belonging  to  the  apparatus,  with  an  equal  quantity  of  a 
compound  of  concentrated  acetic  acid,  and  5  per  cent,  of  concentrated 
sulphuric  acid,  which  dissolves  the  casein.  The  glass  is  then  closed  with 
a  stopper,  through  which  passes  a  glass  tube,  and  kept  in  a  bath  of  boil- 
ing water  for  7  or  8  minutes.  When  the  mixture  is  heated,  it  is  well 
stirred,   and  then  poured    into  the  cup.     The  gauge-tube  is  lilled  by 
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plunging  the  lower  part  into  the  contents  of  the  cup,  and  it  is  then  fixed 
on  the  plate. 

The  upper  end  of  the  gauge-tube  is  pierced  with  a  small  hole,  by  which 
the  overflow  of  the  liquid  can  escape. 

Twelve  tests  can  be  made  in  this  apparatus  at  the  same  time ;  if  the 
number  is  less,  the  gauge-tubes  must  be  arranged  on  the  plate,  so  as  to 
be  opposite  to  each  other.  The  motor  is  set  going  at  the  ordinary  speed, 
and  rotates  for  about  3  minutes,  when  the  result  of  the  operation  may 
be  read  on  the  gauge  tube,  each  degree  in  which  corresponds  to  o"i  per 
cent,  of  fat. 

It  is  found  that  this  method  gives  results  as  accurate  as  chemical 
analysis. 

The  separator  used  in  dairies  for  creaming  the  milk,  to  which  the 
Laktokrit  may  be  adapted,  has  also  a  hygienic  value,  as  it  arrests  any  con- 
taminating foreign  substances  in  unskimmed  milk.  Tuberculous  bacilli  and 
other  bacteria  have  been  found  among  the  impurities  deposited,  proving 
that  the  centrifugal  motion  has  also  the  effect  of  purifying  the  milk- 
Milk  treated  in  this  way  is  much  less  rich  in  fat  than  when  skimmed  in 
the  usual  manner. 

Sanitary  Arrangements  relating  to  the  Ground.— Cleansing. 

— The  streets  are  generally  paved,  mostly  with  cut  stone  \  where  the  slope 
is  more  than  1*20  metres,  macadam  is  employed,  as  less  slippery  for  the 
horses;  the  markets  and  stands  for  public  carriages  are  asphalted  or 
cemented. 

The  cleansing  of  the  streets  and  removal  of  refuse  from  the  houses  are 
under  the  care  of  the  Commission  for  public  roads  and  streets.  All  the 
refuse  is  taken  by  railroad  to  the  estate  of  Riddersvik,  which  belongs  to 
the  city,  and  is  situated  about  12  kilometres  from  the  shore  of  the  lake 
Milaren,  where  it  is  sold  as  manure. 

There  are  three  stations  for  the  Commission,  and  several  loaded  trains 
run  to  Riddersvik  every  day. 

Sediment  is  collected  into  watertight  tubs,  which  are  taken  away  eveiy 
day,  and  liquids  flow  directly  to  the  sewers  by  pipes  from  the  houses. 

Drainage. — Drainage  begun  in  1866  is  organized  on  the  English  plan 
for  drawing  off*  rain-water,  household  water,  and  subterranean  ^^-ater  from 
the  low-lying  quarters.  The  openings  for  the  flow  of  rain-water  are  placed 
at  regular  intervals  by  the  side  of  the  foot-ways,  and  provided  with  recep- 
tacles for  the  deposit  of  solid  matters,  which  are  trapped  from  the  sewer. 
The  waste  water  from  houses  should  also  discharge  over  traps  in  the 
yards. 

The  large  sewers  in  masonry  have  a  diameter  of  from  i'2o  to  i'8o 
metres,  and  are  made  of  granite  slabs,  cemented  together.  They  are 
either  oval  or  circular  in  section.  The  smaller  sewers  are  oval,  with 
a  diameter  of  from  o'6o  to  0*90  m^tre,  and  are  also  made  of  granite.  A 
small  portion,  about  660  metres  long  is  rectangular,  and  constructed  of 
mill-stone. 
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The  smaller  pipes,  from  o'i5  to  0*45  centimetre,  are  of  glazed  earthen- 
ware. 

Ventilation  of  the  sewers  is  effected  by  openings  placed  at  the  street 
level,  arranged  so  as  to  work  regularly  without  flushing.  In  the  lower  part 
of  the  city,  however,  it  is  impossible  to  avoid  deposits,  especially  at  the 
openings  into  streams  in  the  suburbs,  about  0*90  centimetre  below  the  sur- 
face. 

For  the  flow  of  subterranean  water,  pits  have  been  dug  beside  the  sewers 
which  are  filled  with  pebbles  and  gravel.  In  places  where  it  is  necessary, 
and  the  sewer  is  at  a  sufficient  depth,  the  subterranean  water  is  brought  by 
pipes  laid  ad  hoc.  In  this  case  care  must  be  taken  to  prevent  contamina- 
tion with  sewage. 

Privies. — The  system  of  movable  tanks  is  employed  in  Stockholm,  in 
conformity  with  the  regulations  of  the  code  of  hygiene  ;  but  the  Commis- 
sion has  the  right  to  authorize  the  construction  of  water-closets  in  houses 
so  situated  that  the  night-soil  can  be  discharged  by  special  pipes  leading 
to  the  sea. 

It  has  not  been  possible  to  give  any  great  extension  to  the  English 
s)rstem,  the  city  engineer  having  expressed  the  fear  that  the  excreta  might 
adhere  to  the  granite  sides  of  the  sewers,  because  of  the  roughness  of  the 
granite.  As,  however,  these  substances  are  dissolved  by  flushing,  this 
fear  seems  to  be  ill-founded,  as  the  chief  doctor  of  the  Bureau  of  Hygiene 
stated  in  1883. 

At  Stockholm,  as  in  Paris,  water-closets  are  still  regarded  with  suspicion. 
In  imitation  of  the  latter  city,  the  closets  at  Stockholm  are  provided  with 
filtering  tubs,  three  in  number,  with  filters  of  different  sizes. 

According  to  the  calculation  of  the  chief  doctor,  five-sixths  of  the  ex- 
crementitious  matters  are,  however,  carried  into  the  sewers  without  detri- 
ment to  health.  The  proof  of  this  is  in  the  comparative  rate  of  mortality 
in  different  quarters,  where  varying  arrangements  for  drainage  are  in  force. 
The  mortality  increases  nearly  in  the  same  proportion  as  the  number  of 
houses  without  drainage. 

The  iron  tubs  used  in  the  system  of  movable  tanks,  are  lined  with  asphalt 
and  hermetically  closed,  so  that  they  can  be  removed  during  the  day. 

They  hold  43  litres.  The  night-soil  Service  takes  them  away  in  covered 
vehicles  at  regular  intervals,  and  they  are  sent  by  railroad  to  Riddersvik. 

These  tubs  are  placed  in  each  storey,  and  receive  the  dejecta  directly 
without  a  discharge-pipe. 

The  construction  of  privies  conforms  to  the  regulations  of  the  code  of 
hygiene. 

Public  urinals  are  built  in  several  parts  of  the  city ;  some  of  them  consist 
of  a  kind  of  wooden  chest  filled  with  peat,  into  which  the  urine  falls,  and 
is  transformed  into  manure  by  a  company.  Where  there  is  no  water,  this 
system  is  not  objectionable,  providing  the  ground  near  the  chest  is  made 
impervious  to  moisture. 
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Stables. — The  regulations  of  the  Health  Commission  with  respect  to 
stables  and  cattle-sheds  are  as  follows  : — 

1.  Stables  must  be  built  at  a  distance  of  at  least  6  metres  from  a  street 
or  other  public  place,  such  as  squares,  fountains,  wells,  or  other  places  for 
the  supply  of  water. 

2.  The  erection  of  a  stable  near  to  a  dwelling-house  is  forbidden; 
sleeping-rooms  must  not  be  built  over  a  stable  or  near  it  unless  special 
arrangements  are  made  which  effectually  prevent  the  vitiated  air  from  enter- 
ing by  the  ceiling  or  the  walls. 

3.  The  ground  of  the  yard  must  be  made  impervious  to  liquid  manure. 

4.  The  longitudinal  front  must  run,  if  possible,  from  north  to  south,  and 
the  entrance  must  be  on  the  side  least  exposed  to  the  wind. 

5.  The  floor  must  be  raised  above  the  ground ;  it  must  be  covered 
with  cement  or  asphalte  and  have  a  slope  sufficient  to  cause  the  water  to 
flow  into  the  sewer  and  not  spread  over  streets,  yards,  or  public  places. 

6.  The  height  of  the  interior  must  be  at  least  3  metres ;  the  ceiling  should 
be  impervious  to  emanations  from  the  stable,  lest  they  should  penetrate 
into  the  forage  loft.  For  the  same  reason  the  openings  through  which  hay 
is  let  down  must  be  furnished  with  tight-fitting  doors,  as  well  as  the  stair- 
case leading  to  the  loft,  if  there  is  one. 

7.  The  forage  lofts  must  be  provided  with  dormer  windows  for  ven- 
tilation. 

8.  21  cubic  metres  must  be  allowed  for  each  animal  in  the  stable. 

9.  The  stalls  must  be  about  3  metres  in  length  by  i  "So  metres  in  width. 
The  floor  must  be  slightly  sloped  along  two-thirds  of  its  length. 

10.  The  passage  separating  two  ranges  of  stalls  must  be  from  i'8o  metres 
to  3  mfetres  in  width,  the  rack  must  be  90  centimetres,  and  the  trench  for 
urine  30  centimetres  wide. 

11.  The  windows  must  be  large  enough  to  give  each  animal  half  a 
square  m^tre  of  lighted  surface. 

1 2.  Ventilation  must  be  calculated  so  as  to  give  20  cubic  metres  for 
each  animal  per  hour,  the  windows  being  provided  with  hinges  that  they 
may  be  opened  in  summer. 

13.  There  must  be  an  abundant  supply  of  good  water  for  drinking  and 
washing.  If  possible,  the  liquid  refuse  should  be  made  to  flow  into  the 
sewers  by  a  subterranean  drain. 

14.  The  manure  should  be  collected  in  a  movable  watertight  box 
placed  above  the  ground  at  least  6  metres  from  any  street,  public  place,  or 
water  supply  of  any  kind.  This  box  must  be  emptied  at  fixed  times, 
determined  by  the  Health  Commission,  the  manure  being  taken  away  in 
trucks  according  to  the  police  regulation  in  force  in  the  royal  cities. 

Abattoirs. — From  the  year  1622  until  about  1850  there  have  been 
public  abattoirs  in  Stockholm  built  by  the  Commune,  the  use  of  which 
was  made  compulsory,  the  inspection  of  meat  and  animals  for  the  butchers 
being  also  enforced. 

In  1850  the  old  abattoirs  were  destroyed,  and  butchers  were  authorized 
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to  slaughter  in  their  own  premises.  This  provisional  state  of  things  still 
exists. 

In  1877  a  committee  was  appointed  by  the  Prefecture  to  examine  the 
question,  and  a  plan  was  drawn  up  with  a  view  to  building  a  new  abattoir 
^ith  a  cattle  market,  stables,  scalding-houses,  etc.,  according  to  the  require- 
ments of  our  times,  the  cost  being  calculated  at  ;^  125,000. 

Persons  who  wish  to  ojyen  and  carry  on  a  private  slaughter-house  must 
obtain  permission  from  the  Health  Commission,  who  will  give  the  neces- 
sary directions  in  order  that  these  establishments  may  be  maintained  in  a 
state  of  cleanliness  and  good  order. 

Preventive  Measures  against  Infectious  Diseases.— Vaccina- 
tion.— Vaccination  may  only  be  performed  by  doctors.  In  1884  an 
establishment  for  the  supply  of  animal  vaccine  was  opened  by  the  Health 
Commission.  It  is  under  the  direction  of  the  veterinary  surgeon  of  the 
Commission.  The  vaccine  is  not  used  until  the  calf  has  been  killed  and 
found  to  be  healthy. 

Isolation  and  Treatment  of  the  Sick.— The  plan  presented  in 

1884,  by  the  chief  doctor.  Dr.  Linroth,  for  the  purpose  of  organizing  the 
treatment  of  infectious  diseases  in  Stockholm  includes, — 

I.     An  hospital  placed  at  one  end  of  the  city  organized  according  to  the 
system  of  pavilions,  and  comprising  : — 
A  building  for  small  pox     with         ...         20  beds. 


„     typhus 


„  „     scarlet  fever   „ 


„  „     measles  „ 


20     „ 

35     » 
28 


») 


„     diphtheria 

35  beds. 
„         with  at  least  ten  small  observation  rooms,  each  having 

one  bed. 
„         for  the  staff,  containing  also  Vooms  for  the  doctors  of  the 
establishment. 
Buildings  for  offices  such  as  kitchen,  laundry,  place  for  disinfection 

and  the  burning  of  straw,  stables,  coach-houses,  ice-houses,  etc. 
A  place  should  be  reserved  on  the  same  ground  for  two  temporary 
hospitals,  the  plans  and  drawings  for  which  must  be  quite  ready 
so  that  they  can  be  erected  without  delay  in  case  of  need. 

2.  A  branch  establishment  at  the  other  end  of  the  city,  organized  after 

the  same  system,  and  comprising  : — 
A  building  for  scarlet  fever  with        .         .        .         30  beds. 
,,  „    measles  with       .         •         .         .         25     „ 

„  „    the  staff,  and  two  rooms  for  special  cases. 

„  „    the  offices  of  the  establishment. 

3.  An  establishment  situated  in  the  group  of  islands  on  this  side  of  Va.x- 

holm,  intended  to  receive  infectious  patients  who  have  arrived  by 

sea,  and  comprising : — 
A  pavilion  with  15  beds. 
A  place  for  disinfection. 

H   H 
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A  building  for  the  staff  and  officers. 
4.     A  place  for  disinfection  within  the  city  for  the  healthy  members  of 
families  exposed  to  infection,  and  for  suspected  clothing. 
The  number  of  beds  available  should  be  148  in  the  large  hospital, 
57  in  the  branch  establishment,  and  15  in  the  island  hospital,  in 
all  220  beds. 
Dr.  Linroth  is  of  opinion  that  typhoid  fever  may  safely  be  treated 
in  the  other  hospitals  of  the  city  as  in  previous  years. 
The  construction  of  a  new  isolation  hospital  on  the  above  plan  was  only 
begun  in  1890.    The  hospital  comprises  5  pavilions,  comprising  altogether 
162  beds,  a  building  with  8  observation-rooms,  a  building  for  the  adminis- 
tration and  for  the  doctor,  one  for  cooking,  a  laundry,  mortuary,  etc. 
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Fig.  168. 


I.  Wards  for  patients.         2.  Vestibules.        3.  Rooms  for  nurses.         4.  Kitchen.       5. 
Linen-room.        6.  Bath-rooms.         7.  Passages.         8.  Privies.         Scale  of  i/76a 


Before  this  time  the  old  hospitals  were  utilized,  temporary  buildings 
being  erected  for  special  requirements  on  the  model  of  Fig.  168. 

There  are  constructed  of  double  boards.  The  interstices  of  the  walls 
floor,  and  ceiling  are  filled  up  with  charcoal. 

A  barrack  on  this  model  was  erected  in  ten  days  in  the  park  of  BelleMie 
near  Brunsviken,  when  an  epidemic  of  smallpox  was  threatened  The 
expense  amounted  to  about  jQtoo. 

A  permanent  erection  (see  Fig.  169)  has  been  constructed  on  the  ground 
of  the  hospital  Saint  Maria  t©  serve  as  a  place  for  isolation.  Its  total  length 
is  3230  metres,  and  the  width  7-50  metres.  Its  height  is  15*50  metres 
between  the  ground  and  the  ridge.  The  front,  which  looks  towards  the 
west,  is  flanked  by  a  fore-court  8  metres  in  length  by  5*5  metres  in  width. 
The  sides  are  made  of  boards  7i  centimetres  thick,  wainscoted  and  lined 
with  mill-board  outside  and  inside.  The  roof  is  of  mill-board  covered  with 
asphalte. 

The  building  contains  two  wards,  with  13  beds  in  each.  The  space  be- 
tween the  wards  is  occupied  by  a  room  for  the  nurse,  a  linen-room,  and  a 
small  kitchen  for  making  drinks.  Behind  the  vestibule  adjoining  the 
wards,  which  can  be  divided  into  two  parts,  is  a  fore-court  in  which  are 
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placed  the  latrines,  and  the  bath-room.  The  floors  of  the  wards  are  made 
of  asphalte  laid  on  a  bed  of  cement,  which  is  placed  on  the  ground,  covered 
with  a  bed  of  broken  stones  and  gravel.  The  other  rooms  have  also 
asphalte  floors  excepting  the  nurses'  room. 


Fig.  169.— Permanent  Building  i-gr  Isolation. 

I.    Wards  for  patients.         2.    Vestibule.         3.    Room  for  nurse.         4.    Dispensary. 
5.  Linen-rooms.         6.  Bath-room.        7.  Passage.         8.  Privies. 


The  walls  and  ceilings  are  painted  in  oil  throughout  the  building,  in 
order  that  they  may  be  easily  cleaned.  Each  bed  in  the  wards  has  7*20 
square  metres  of  floor-space  and  30  cubic  metres  of  cubic  space.  The 
windows  are  made  in  the  side  wall  of  the  ward,  and  look  east  and  west, 
there  being  11  in  each  ward.  The  windows  are  two  metres  in  height  by  i 
in  breadth,  their  total  surface  being  about  one-fourth  that  of  the  floor. 

The  establishment  possesses  a  gas  and  water  service.  There  are  two 
baths  made  of  copper  in  the  bath-room.  The  latrines  are  arranged  on  the 
system  of  movable  tanks  used  in  the  city,  but  in  such  a  way  that  the  urine 
flows  away  separately  by  a  subterranean  pipe.  In  the  closets  there  are 
also  cisterns  in  zinc  for  the  soiled  linen,  a  current  of  water  continuously 
passing  through  them  from  top  to  bottom,  and  discharging  into  the  sewer. 
The  speed  of  the  current  is  regulated  at  pleasure. 

In  this  way  all  risk  from  the  handling  of  dry  linen  worn  by  the  infectious 
patients  is  avoided.  The  linen  is  not  taken  from  the  water  and  wrung  until 
the  moment  when  it  is  to  be  sent  to  the  wash.  The  cisterns  have  lids 
locked  with  a  key. 

Heating  and  ventilation  are  effected  by  means  of  a  kind  of  stove  with 
an  iron  casing  lined  with  fire-proof  bricks.  The  casing  does  not  come 
higher  than  the  middle  of  the  stove,  and  is  6  centimetres  from  it.  The 
total  height  of  the  apparatus  is  3-60  metres,  the  exteriqr  diameter  o'6o 
mbtre ;  the  heated  surface  7  square  metres. 

The  fresh  air,  entering  by  a  pipe  60  centimetres  by  30,  arrives  at  the 
bottom  of  the  stove  and  is  heated  in  passing  between  the  stove  and  the 
casing ;  the  ventilating-pipe  is  provided  with  a  sliding  valve. 
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The  stoves  are  arranged  for  slow  combustion,  fed  at  long  intervals  during 
the  day,  and  kept  locked. 

The  impure  air  escapes  by  pipes  heated  in  the  chimney,  each  discharge- 
pipe  having  an  opening  near  the  floor  for  ventilation  in  winter,  and  one 
under  the  ceiling  for  summer  ;  the  valves  of  these  openings  are  enclosed 
that  they  may  be  out  of  reach  of  the  patients. 

The  upper  sash  of  two  opposite  windows  in  each  ward  is  provided  with 
hinges  below,  so  as  to  open  within,  and  has  an  iron  plate  on  each  side. 

All  the  air-pipes  are  arranged  so  as  to  be  easily  cleaned. 

During  the  summer  more  thorough  ventilation  may  be  secured  by  a 
water  ventilator  on  Trentler  and  Schwartz's  systems,  fixed  in  the  roof  above 
the  centre  of  the  building.  This  ventilator  is  put  into  communication 
with  the  wards  and  the  outer  air  in  such  a  way  that  air  may  be  admitted 
or  excluded  at  pleasure  by  opening  or  shutting  valves. 

The  cost  of  this  barrack  is  about  ;^i,44o. 

The  city  keeps  a  special  carriage  resembling  the  one  used  at  Brussels  for 
the  removal  of  infectious  patients.  It  is  lined  inside  with  varnished  wood, 
which  can  be  easily  cleaned  after  each  journey. 

Disinfection. — There  is  an  establishment  for  disinfection  in  the  city, 
composed  of  4  chambers,  with  a  bath-room,  stove,  and  room  for  the  in- 
spector, who  takes  charge  of  the  stove,  which  is  coAstructed  by  Reck,  of 
Copenhagen. 

Persons  who  have  lived  with  patients  suffering  from  infectious  diseases 
remain  in  the  establishment  while  their  dwelling  is  disinfected,  and  there 
undergo  a  complete  purification  with  their  clothing. 

Special  vehicles  are  set  apart  for  the  transport  of  infected  clothing. 
Rooms  are  disinfected  by  sulphurous  fumigations,  after  which  they  are 
cleaned  and  ventilated. 

Mortuaries* — Every  parish  possesses  a  mortuary  vault.  According  to 
the  regulations  of  the  Health  Commission,  bodies  must  not  remain  there 
more  than  forty-eight  hours  in  the  hot  season,  and  seventy-two  hours  in 
cold  weather. 

Everything  relating  to  burials  and  cemeteries  must  conform  to  the  regu- 
lations of  the  Hygienic  Code. 

Prostitution  {Ofverstathallareembetets  foreskrifter  of  the  2ndjune^  1875). 
— A  bureau  of  inspection  has  been  instituted  for  the  supervision  and  in- 
spection of  public  women  under  the  superintendence  of  the  Health  Com- 
mission and  the  supreme  direction  of  the  chief  doctor  of  the  city.  This 
bureau  includes  a  medical  and  a  police  department.  A  sufficient  number 
of  doctors,  appointed  by  the  Commission  at  the  nomination  of  the  chief 
doctor,  are  attached  to  the  first.  The  second  belongs  to  the  Prefecture, 
and  is  composed  of  a  director,  a  police  officer,  and  a  certain  number  of 
agents. 

Every  woman  who  leads  a  notoriously  dissolute  life  is  considered  a 
prostitute. 

All  prostitutes  must  attend  at  the  bureau  twice  a  week,  or  oftener  if  it  is 
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considered  necessary,  at  the  hours  and  days  fixed,  for  the  purpose  of  a 
sanitary  examination.  If  a  prostitute  neglects  to  present  herself,  the  Pre- 
fecture compels  her  attendance. 

The  women  subject  to  inspection  are  registered  in  a  special  pass-book, 
in  which  are  written  the  family  name,  Christian  name,  any  name  by  which 
she  is  known,  the  description  of  her  person,  her  age,  place  of  birth,  rela- 
tions, former  employment,  and  other  circumstances  relating  to  her  manner 
of  life,  as  well  as  the  motives  which  have  driven  her  to  prostitution. 

It  must  also  be  mentioned  if  she  has  suffered  from  venereal  disease,  and 
where  she  has  been  treated. 

Every  registered  woman  must  leave  her  certificate  at  the  bureau. 

These  visits  are  without  payment,  but  a  more  private  inspection  is 
allowed  on  payment  of  about  1*40  francs  each  time.  The  money  from 
these  payments  is  collected  by  the  head  of  the  police  department,  and  is 
applied  towards  the  cost  of  maintaining  the  bureau. 

The  order  also  includes  disciplinary  and  penal  regulations  for  registered 
women,  as  well  as  instructions  for  the  officers  of  the  bureau. 

A  woman  who  has  been  subject  to  inspection  may  be  exempted  if  she 
announces  her  intention  to  return  to  an  honest  life.  In  this  case  she  must 
remain  for  three  months  under  the  supervision  of  the  police ;  but  if  her 
conduct  gives  rise  to  no  unfavourable  remark,  she  may  be  erased  from  the 
register  at  the  end  of  that  time. 

The  same  may  be  done  when  parents  or  guardians  undertake  charge  of 
her,  but  in  that  case  permission  must  be  obtained  of  the  Prefecture. 

The  doctor  must  at  once  send  to  the  hospital  any  woman  who  has  a  sore 
of  any  kind  or  any  morbid  secretion  of  the  genital  organs,  without  judging 
whether  the  disease  is  contagious  or  not. 

When  the  director  is  informed  that  a  registered  woman  has  still  a  father, 
mother,  or  other  near  relations  living,  he  must  inform  them  in  writing  of 
the  kind  of  life  she  is  leading. 

He  must  also  endeavour  to  discover  procurers  and  houses  of  ill-fame,  as 
well  as  quacks  and  persons  who  lodge  women  suffering  from  venereal 
disease. 

Public  BuildingfS. — The  city  of  Stockholm  possesses  several  civil  hos- 
pitals and  several  schools  built  according  to  the  rules  of  hygiene. 

Among  the  first  that  of  Saint  Goran  in  the  Kungsholm  is  incontestably 
entitled  to  the  first  rank ;  but  the  hospital  of  Sabbatsberg,  composed  of 
several  one-storey  paviUons  in  wood,  the  new  orphanage  to  the  north  of  the 
city,  and  the  hospital  Sainte  Marie  to  the  south,  rebuilt  in  1886,  also  satisfy 
the  required  conditions,  although  they  do  not  completely  correspond  to 
the  English  type. 

These  hospitals  are  warmed  by  the  central  system  for  heating,  which  is 
applied  by  preference  to  other  public  establishments.  A  detailed  descrip- 
tion of  these  ingenious  constructions  has  already  been  given. 

Workmen's  Houses. — In  Sweden,  as  elsewhere,  good  regulations  for 
the  building  of  houses  for  workmen  have  not  yet  been  established.     The 
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plans  are  not  examined  by  the  Health  Commission,  but  only  by  a 
Commission  for  buildings,  which  takes  no  special  foresight  of  sanitai)' 
arrangements.  This  applies  even  to  recent  erections.  They  are  for  the 
most  part  vast  barracks  with  a  common  corridor  for  several  families. 
It  is  therefore  difficult  to  prevent  the  spread  of  infectious  diseases  in 
them. 

Some  manufacturing  companies,  however,  being  anxious  to  keep  their 
good  workmen  as  long  as  possible,  have  erected  more  suitable  dwellings. 

The  most  remarkable  of  these  are  on  the  Kungsholm,  and  are  occupied 
by  the  workmen  of  Ekman's  carpentry  establishment.  These  dwellings, 
18  in  number,  are  in  the  form  of  a  parallelogram.  The  houses  have  a 
wooden  framework,  they  have  two  storeys,  and  each  contains  two  sets  of 
apartments,  including  a  bed-room,  kitchen,  ante-room,  wood-house  and 
closet. 

Each  block  has  a  separate  entrance.  The  rooms  measure  from  3*60 
mfetres  to  4  60  mfetres  square,  and  2*70  metres  in  height.  The  privies, 
arranged  on  the  movable  tank  system  in  force,  are  in  a  small  isolated 
building  of  an  octagonal  form,  which  is  divided  into  eight  closets,  with  a 
common  discharge-pipe  in  the  centre. 

The  houses  are  separated  by  small  gardens,  the  rent  var}ing  from  J[,\\ 
to  ;£"i2  a  year. 

Hygfiene  of  Factories. — The  Swedish  sanitary  administration  has  en- 
trusted the  supervision  of  hygiene  in  factories  to  the  Health  Commission. 
The  regulations  concerning  it  are  found  in  the  Hygienic  Code,  as  well  as 
the  decrees  relating  to  the  employment  of  minors  in  factories,  trades,  or 
other  industries,  for  which  special  inspectors  {^Fabrikinspectorer)  are 
appointed. 

Hygriene  of  Schools.— The  Hygienic  Code  directs  the  Health  Com- 
mission to  inspect  schools,  and  especially  to  see  that  they  are  well  venti- 
lated. The  conditions  imposed  by  this  Commission  at  Stockholm  are  as 
follows : —  ^ 

1.  The  dimensions  of  the  schoolrooms  must  be  such  as  to  allow  each 
scholar  5  or  6  cubic  metres  of  respirable  air,  and  about  i  "50  mfetre  of  floor 
space. 

2.  During  lessons  and  exercises  a  certain  quantity  of  pure  air,  about 
15  to  25  cubic  metres  per  hour  for  each  pupil,  must  be  introduced  into 
the  schoolrooms.  This  amount  must  be  increased  in  proportion  to  the 
age  of  the  scholars.  An  equal  quantity  of  impure  air  must  be  expelled 
from  the  room.  In  rooms  for  recreation,  gymnastics,  etc.,  the  air  must 
be  renewed  two  or  three  times  in  the  hour.  The  air  must  be  completely 
renewed  in  the  schoolrooms  during  the  time  for  recreation. 

3.  In  dressing-rooms  the  air  should  be  changed  twice  in  the  hour. 
They  should  be  thoroughly  ventilated, 

4.  The  temperature  of  the  schoolrooms  taken  i  mbtre  above  the  floor 

*  According  to  the  plan  of  Dr.  Almgrist  and  the  engineer  Westin. 
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should  be  maintained  at  about  17°  C.  during  school-hours  ;  the  dressing- 
rooms  and  halls  for  gymnastics  about  14°.  The  temperature  should  be 
as  nearly  as  possible  uniform  in  every  part  of  the  room. 

5.  The  pure  air  introduced  by  the  ventilating-pipes  should  not  have 
a  temperature  lower  than  +  1 2°  or  higher  than  +  40°. 

6.  The  central  heating  apparatus  must  not  he  heated  beyond  40^, 
except  at  those  times  of  the  year  when  the  outside  temperature  is  down 
to -20° 

7.  The  temperature  of  the  heating-surface  placed  in  the  schoolrooms 
must  not  exceed  90°,  unless  they  are  provided  with  a  screen,  or  so  dis- 
posed that  the  radiation  does  not  occasion  any  inconvenience. 

8.  No  clothing  or  other  articles  which  could  vitiate  the  air  must  be 
kept  in  schoolrooms. 

9.'  All  heated  surfaces  must  be  hermetically  closed,  and  be  easily 
accessible  for  cleaning  and  inspection. 

The  heating  apparatus  placed  in  schoolrooms  should  be  simply  orna- 
mented, ard  the  surfaces  should  be  plain,  crevices  for  harbouring  dust 
being  carefully  avoided. 

10.  Openings  made  in  the  outside  wall  for  the  admission  of  fresh  air 
must  not  be  placed  near  gutters,  latrines,  urinals,  or  any  places  from  which 
the  air  might  be  infected. 

IT.  Pipes  for  fresh  air  and  vitiated  air  must  not  be  laid  in  damp  ground, 
nor  traverse  substances,  which,  though  dry,  might  have  an  unfavourable 
effect  on  the  air. 

1 2.  The  openings  for  ventilation  should  be  managed  so  that  no  draught 
is  felt  by  peisons  in  the  room.  Some  of  the  openings  by  which  air  is 
expelled  in  wnter  must  be  made  near  the  floor ;  for  ventilation  in  summer 
they  should  be  near  the  ceiling.  The  openings  near  the  floor  must 
be  so  high  tliat  dirt,  etc.,  cannot  fall  into  the  pipes  when  the  room  is 
swept. 

13.  All  pipes  for  ventilation,  whether  inside  or  outside,  must  have 
openings  whidi  will  permit  of  their  being  thoroughly  cleaned. 

14.  The  mouths  of  ventilating-pipes  in  the  schoolrooms,  as  well  as  out- 
side, must  ha^e  a  grating  which  will  prevent  large  particles  from  entering 
them.  These  gratings  must  be  so  fixed  as  to  allow  of  their  easy  removal 
for  cleansing. 

15.  The  size  of  the  pipes  for  ventilation  should  be  such  as  to  give  the 
current  of  air  x  velocity  of  about  90  centimetres. 

16.  Fresh  lir  in  the  schoolrooms  must  have  50  to  60  per  cent,  of 
humidity,  and  a  temperature  of  17°. 

17.  When  the  system  of  central  heating  and  ventilation  is  used,  the 
rooms  for  the  heating  apparatus  must  be  spacious,  and  the  doors  high 
enough  to  pemit  the  entrance  of  an  adult  in  the  upright  position.  The 
walls  of  these  -00ms  must  be  whitewashed,  and  kept  in  good  repair,  the 
maintenance  o'  the  proper  temperature  in  the  schoolrooms  being  checked 
by  thermometffs. 


472  SWEDENs 

The  openings  for  fresh  air  must  be  so  managed  that  the  amount  entering 
over  the  hot  plates  does  not  depend  on  the  direction  of  the  wind. 

1 8.  The  products  of  the  combustion  of  the  gas  used  for  lighting  must 
be  canied  off.  The  discharge-pipes  may  be  opened  and  shut  by  the  same 
taps  which  are  used  for  the  gas. 

19.  The  upper  sashes  of  the  windows  in  the  schoolrooms  and  dressing- 
rooms  should  be  furnished  with  hinges  and  side-plates,  that  they  may  be 
opened  from  within.     The  inside  windows  must  also  have  hinges. 

20.  There  must  be  free  ventilation  in  the  privies,  and  round  the  vessels 
which  receive  the  dejecta.  Two  different  systems  are  employed  for  this 
purpose,  one  for  ventilating  the  closet,  and  the  other  for  ventilatioi  under 
the  seat.  The  discharge-pipes  must  be  carried  above  the  levd  of  the 
roofs  of  the  neighbouring  houses. 

21.  The  urinals  must  always  be  connected  with  subterranean  drainage, 
and  have  a  supply  of  water  for  flushing. 

22.  Cellars,  outhouses,  etc.,  must  have  openings  for  the  adnission  of 
fresh  air,  and  drainage-pipes. 

23.  All  antechambers,  staircases,  garrets,  etc.,  must  be  kept  clean,  and 
no  accumulation  of  dirt  or  dust  permitted. 

24.  During  the  hot  season,  the  measures  indicated  above  do  not  suffice 
for  thorough  ventilation,  and  the  rooms  must  be  aired  night  and  day  by 
means  of  ventilators  placed  in  the  windows. 

25.  The  surface  of  the  windows  must  be  at  least  equal  to  one-sixth  of 
that  of  the  floors. 

26.  There  must  be  a  sufficient  number  of  play-rooms  aid  recreation 
grounds. 

The  floors  must  be  varnished  by  coats  of  oil. 

27.  Rooms  in  which  the  ventilation  is  well  organized  should  have  the 
walls  and  ceilings  painted  in  oil. 

With  reference  to  the  superintendence  of  school  hygiene,  tie  regulations 
for  schools  in  Sweden,  issued  in  1878,  enact  that  when  educational 
establishments  possess  the  means,  they  should  appoint  a  doctor  to  care 
for  the  poorer  scholars,  and  to  investigate  any  circumstances  likely  to  have 
an  unfavourable  influence  on  the  health  of  the  children. 

The  doctor  must  examine  the  pupils  at  the  beginning  and  near  the  end 
of  each  term,  and  note  the  result,  according  to  a  formula  given  by  the 
Medical  Council.  When  this  examination  has  been  mace,  the  doctor 
decides  whether  any  pupil  should  be  excused  the  military  or  gj^ranastic 
exercises  wholly  or  in  part. 

At  the  end  of  the  term  he  makes  a  report  concerning  the  state  of 
health  of  the  pupils  of  the  school. 

As  these  arrangements  did  not  yield  the  desired  results  a  Committee 
was  appointed  whose  duty  it  is  to  consider  questions  reliing  to  school 
hygiene.  The  report  of  this  Committee,  edited  by  Profesor  Key,  is  the 
most  instructive  and  complete  work  which  has  appeared  on  this  subject. 
It  includes  a  detailed  plan  for  sanitary  inspection   in   jublic  schools. 


STOCKHOLM,  473 

This  is  to  be  entrusted  to  private  doctors  having  each  a  teacher  as  a 
colleague  for  such  work  as  the  weighing  of  scholars,  choice  of  furniture, 
etc.,  and  the  daily  supervision  of  the  school  hygiene. 

The  plan  does  not  seem  practicable,  because  school  hygiene  is  kept  too 
much  apart  from  public  hygiene.  For  example,  the  decision  as  to  the 
closing  of  schools  in  times  of  epidemics  is  left  to  the  school  authorities, 
whereas  such  questions  should  undoubtedly  be  decided  by  the  sanitary 
administration. 

Finally,  according  to  this  project,  it  is  the  duty  of  the  school  doctor  to 
examine  and  approve  sites  for  building,  but  this  business  ought  to  be 
entrusted  to  the  Bureau  of  Hygiene,  which  is  occupied  exclusively  with 
questions  relating  to  public  hygiene  of  this  nature,  and  must  therefore  be 
more  competent  to  decide  on  them  than  the  school  doctors. 
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CHAPTER  I. 

SANITARY     LEGISLATION. 

General  Remarks.— Sanitary   Administration.— Provincial  Communal  and 

Urban  Electors,  Hygienic  Service  of  Communes. — Sanitary  Legislation. — 
Health  Commissions  in  Towns. — General  Regulations  for  the  Health  of  Towns. — 
Public  Hygiene  in  Rural  Communes. — Provisions. — Epidemics  and  Cemeteries 
and  Burials. — General  'Arrangements. — Regulations  for  Quarantine. — Laws  for 
Vaccination. — Regulations  for  Buildings. — Factory  Legislation. 

General  Remarks.— Sweden  and  Finland  have  had  a  common  history 
from  the  year  1157,  when  the  Swedes  arrived  in  Finland  for  the  purpose 
of  introducing  Christianity,  until  1809,  when  the  country  was  united  with 
Russia  in  consequence  of  the  Napoleonic  revolution. 

The  Swedish  religion,  customs,  and  manners  have  been  transmitted 
to  the  Finn  race,  and  the  two  populations  have  worked  together  in  the 
establishment  of  legislation. 

As  their  civilization  was  Scandinavian  in  origin,  the  Finns  in  many  re- 
spects bear  a  great  resemblance  to  the  Swedes,  especially  in  their  ideas  of 
morals  and  way  of  looking  at  life. 

Besides  the  Finnish  population,  which  is  considered  to  belong  to  the 
Magyar  family,  Finland  is  inhabited  by  a  considerable  number  of  Swedes. 
The  total  population  of  the  country  is  about  two  millions  and  a  half. 

After  the  grand  duchy  of  Finland  was  united  to  Russia,  it  retained  its 
constitutional  liberty,  its  laws,  separate  administration,  and  finances.  The 
country  is  governed  by  a  Senate,  in  the  name  of  the  Czar,  who  is  the 
Grand  Duke. 

Public  hygiene,  so  far  as  it  is  developed,  is  based  on  the  ancient  laws 
of  the  country,  and  resembles  that  of  Sweden  in  many  points.  But  its 
importance  is  not  yet  universally  recognised  in  Finland,  where  the  rate 
of  mortality  is  higher  than  in  Sweden,  and  reaches  an  average  of  a  little 
more  than  22  per  1,000. 

lately  a  more  lively  interest  has  been  shown  in  this  important  social 
question  by  the  Government  as  well  as  the  people  ;  and  as  the  country  has 
been  in  possession  of  a  very  good  hygienic  code  since  the  year  1879, 
it  may  be  anticipated  that  when  a  short  time  has  elapsed,  its  sanitary 
organization  will  not  be  inferior  to  that  of  other  civilized  States. 

For  the  furtherance  of  this  result  it  is  very  important  that  a  Chair  of 
Hygiene  should  be  created  at  the  University,  and  that  in  the  future 
medical  students  should  go  through  a  course  of  instruction  on  this 
subject.^ 

^  This  Chair  was  established  in  1890. 
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Sanitary  Administration. — ^The  Medical  Council  {Forordn,  of  the 
^oth  October^  1688;  8///  February^  1816  ;  7//1  Aprils  1830;  and  21st 
yanuary^  1878). — The  direction  of  affairs  relating  to  hygiene  and  medical 
science  is  in  the  jurisdiction  of  the  head  of  the  civil  department  of  the 
senate,  which  represents  the  supreme  authority. 

The  immediate  superintendence  and  direction  is  entrusted  to  a  s|>ecial 
authority,  the  Medical  Council  {Medicinahtyrehen)^  comprising  a  general 
director,  who  is  the  president,  and  three  members. 

The  director  must  have  obtained  the  degree  of  doctor  in  medicine  and 
surgery  in  the  University  of  the  countr>' ;  two  of  the  members  must  be 
Finnish  doctors  in  possession  of  a  legal  diploma ;  and  the  third  must  have 
undergone  the  examinations  for  pharmacy  without,  however,  possessing  or 
managing  an  apothecary's  shop. 

The  official  department  of  the  Medical  Council  includes  a  secretary, 
who  must  be  a  lawyer,  a  treasurer,  a  registrar,  a  clerk,  and  several 
assistants. 

Five  supplementary  doctors  and  a  veterinar}'  surgeon  are  also  attached 
to  the  Medical  Council,  who  are  instructed  to  perform  any  duties  imp>osed 
by  the  Council,  which  consist  principally  in  supplementing  private  doctors, 
and  assisting  them  during  the  prevalence  of  epidemics. 

The  functions  of  the  Medical  Council  are  as  follows  : — 

To  superintend  subordinates  and  all  the  staff  of  the  medical  service. 

To  endeavour  to  prevent  illness,  and  combat  everything  which  might  be 
injurious  to  health. 

To  superintend  hospitals,  asylums  for  the  insane,  orphanages,  bathing 
establishments,  dispensaries,  druggists'  shops,  and  vaccination. 

To  unify  the  certificates  of  the  doctor  in  medico-legal  cases. 

To  give  advice  whenever  consulted  by  competent  authorities.  The 
Council  must  present  to  the  Senate  an  annual  report  on  the  sanitary  con- 
dition of  the  country,  mentioning  the  measures  that  have  been  taken 
against  the  spread  of  disease,  and  in  the  interest  of  public  hygiene,  also 
any  improvements  which  it  considers  necessary. 

For  this  purpose  the  Council  must  send  the  reports  and  bulletins  of  its 
subordinates. 

The  general  director  makes  tours  of  inspection  in  the  counlr>'  every 
year,  so  arranged  that  he  may  go  through  the  whole  of  it  in  two  years. 

Provincial,  Communal,  and  Urban  Doctors.— Hygienic  Ser- 
vice for  Communes. — Provincial  doctors  {Provincialidkare)  are  estab- 
lished on  the  same  basis  as  in  Sweden. 

When  Finland  was  separated  from  the  mother  country  these  doctors 
were  11  in  number;  there  are  now  53.  The  instructions  they  must 
follow,  bearing  the  date  17  th  January,  1832,  determine  their  duties  as 
inspectors  of  the  hygienic  service  in  their  districts  with  more  precision  than 
in  Sweden. 

The  regulations  are  as  follows  : — 

Attention  to  public  hygiene  is  the  most  important  duty  of  the  provincial 
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doctor  in  his  district ;  he  must  therefore  apply  himself  to  the  discovery 
of  everything  likely  to  endanger  health  in  given  places,  during  different 
seasons,  and  in  connection  with  various  professions  or  trades.  He  must 
do  everything  in  his  power  for  the  removal  of  nuisances  as  well  as  to 
prevent  the  progress  of  endemic  or  epidemic  disease. 

The  provincial  doctor  is  entrusted  with  the  superintendence  of  vaccina- 
tion in  his  district.  He  should  anticipate  the  outbreak  of  infectious  diseases, 
and  prevent  them  from  spreading.^ 

The  regulations  necessary  fqr  this  purpose,  and  the  arrangements  to  be 
made  for  nursing  patients  at  home,  belong  to  the  commune.  Police 
agents  and  pastors  are  also  bound  to  assist  the  doctor  in  organizing  the 
sanitary  service. 

All  the  functions  relating  to  medico-legal  cases  are  discharged  by  the 
provincial  doctor  (except  in  towns).  He  must  also  look  after  any  mineral 
waters  which  may  be  found  in  his  district,  and  superintend  vaccinations, 
midwives,  and  other  persons  forming  part  of  the  medical  service,  also  the 
apothecaries'  shops,  which  he  should  visit  every  year. 

It  is  incumbent  on  him  to  render  an  account  of  the  exercise  of  his 
duties  to  the  Medical  Council,  and  to  present  a  detailed  report  every  year, 
the  nosographic  and  demographic  statistics  of  the  district  being  appended, 
for  which  the  materials  are  furnished  by  the  communal  authorities  and 
the  clergy,  whose  duty  it  is  to  register  births,  marriages,  and  deaths. 

Vaccination  has  a  separate  report,  accompanied  by  statistics  based  on 
the  bulletins  sent  in  by  the  vaccinators. 

The  provincial  doctor  is  nominated  and  paid  by  the  government. 

There  are  communal  doctors  for  private  attendance  on  patients  in  their 
dwellings  {Komfnunallakare),  The  State  pays  them  in  part.  They  give 
help  to  the  provincial  doctors  whenever  an  epidemic  is  prevalent  or  appre- 
hended. 

The  town  doctors  (Stadsldkare)  are  appointed  and  paid  by  the  munici- 
pality.    Their  duties  include  public  hygiene  and  medico-legal  medicine. 

In  Finland,  as  in  Sweden,  the  organization  and  control  of  public 
hygiene,  as  well  as  the  care  of  the  sick,  are  left  to  the  commune.  Each 
town  has  its  Health  Commission  {Helsovdrdsnaemnd),  In  rural  com- 
munes these  duties  are  performed  by  the  Communal  Council.  Each 
commune  must  take  care  of  its  own  poor. 

Sanitary    Legrislation    {Helsovdrdsstadgan    of  the  22nd  December^ 

1879). 
Health  Commissions  in  Towns, — Health   Commissions   in    tow^ns    are 

composed  of  members  ex  officio^  and  members  chosen  by  the  Communal 

Council. 

The  ex-officio  members  are — 

I.  The  chief  municipal  doctor. 

^  A  new  plan  relating  to  the  instructions  for  provincial  doctors  is  now  submitted  to 
the  Government.  It  is  proposed  to  extend  the  powers  of  provincial  doctors  in  their 
districts  in  matters  concerning  hygiene. 
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2.  The  chief  of  the  police. 

3.  The  municipal  engineer. 

4.  The  municipal  architect. 

Three  to  six  members  are  elected  by  the  Municipal  Council. 

They  are  appointed  for  two  years,  but  may  be  re-elected. 

The  president  and  vice-president  are  chosen  from  the  members  of  the 
Commission,  and  elected  by  them. 

The  result  of  the  election  must  be  communicated  to  the  Prefect,  the 
Mayor,  and  the  Municipal  Council. 

Experts  may  be  authorized  by  the  Commission  to  attend  the  sittings 
with  a  deliberative  or  consultative  vote. 

The  Health  Commission  for  a  town  must — 

1.  Take  all  possible  measures  for  ascertaining  the  sanitary  condition 
of  the  town,  in  its  different  parts  and  suburbs,  and  inquire  into  all  cir- 
cumstances which  might  have  any  influence  on  sanitation. 

2.  Enforce  obedience  to  the  law  and  special  regulations,  and  summon 
before  the  tribunals  any  persons  who  have  been  guilty  of  infractions  of  the 
above-mentioned  regulations. 

3.  Make  any  propositions  to  the  administration  which  may  be  found 
necessary  for  the  public  health. 

4.  At  the  request  of  the  administration,  direct  measures  to  be  taken 
concerning  factories  and  other  establishments  which  are,  or  might  become, 
dangerous  to  public  health,  also  concerning  all  questions  relating  to  public 
hygiene. 

5.  Examine  into  all  nuisances  brought  before  its  notice  by  the  adminis- 
tration or  the  inhabitants,  and  cause  them  to  be  removed  if  possible,  or 
inform  the  administration  of  the  measures  which  are  necessary. 

6.  Prepare  statistics  of  disease  and  death. 

7.  Send  annual  reports  to  the  Mayor,  the  Prefect,  and  the  Medical 
Council. 

8.  Exercise  the  right  of  entry  into  all  yards,  workshops,  factories,  res- 
taurants, workmen's  lodgings,  furnished  apartments,  and  even  pri\'ate 
houses,  for  the  purix)se  of  inspection.  In  the  last  case  the  visit  can  only 
be  made  by  two  members  of  the  Commission,  furnished  with  a  written 
order,  which  they  are  bound  to  present  to  the  owner. 

9.  Before  making  any  regulations  affecting  a  free  person  he  must 
receive  a  written  order  requiring  him  to  attend  before  the  Commission, 
from  which  he  will  receive  the  necessary  orders. 

If  the  person  summoned  does  not  appear,  the  decision  must  be  made  in 
his  absence,  and  >\Titten  directions  sent  to  him. 

1 1.  General  Regulations  respeciing  the  Health  of  To7ans, — It  is  forbidden  to 
inhabit  or  to  let  apartments  which  the  Health  Commission  considers  un- 
healthy, deficient  in  light  or  ventilation,  damp,  dirty,  etc. 

The  municipal  police  must  superintend  and  publish  r^ulations  on  the 
cleansing  of  sewers,  yards,  privies,  receptacles  for  refuse,  according  to  the 
instructions  given  by  the  Health  Commission. 
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When  a  town  is  to  be  newly  built  or  a  quarter  improved,  the  sites  in- 
tended for  building  must  be  completely  levelled.  In  all  cases  a  survey  of 
the  town  must  be  executed  within  ten  years  from  the  publication  of  this 
law.  On  this  basis  a  plan  for  the  drainage  of  the  town  should  be  made 
and  executed  when  necessary. 

AV'hen  the  finances  and  circumstances  of  a  town  permit,  sewers  must  be 
constructed  of  sufficient  size  to  meet  its  requirements.    When  a  sewer  runs  . 
along  a  street,  the  owners  must  make  a  connection  with  it  by  means  of 
branch-pipes  leading  to  their  houses  or  yards,  according  to  the  system 
approved  by  the  Health  Commission. 

If  the  branches  are  defective,  the  owner  is  compelled  to  put  them  into 
repair  ;  in  case  of  negligence  the  Commission  will  make  the  repairs  at  his 
expense. 

Each  town  must  see  that  there  is  a  plentiful  supply  of  good  water  for 
household  purposes. 

Springs  and  wells  must  be  covered  and  constructed  in  such  a  way  that 
rain-water  and  refuse  cannot  flow  into  them,  and  must  always  be  kept  in 
good  repair. 

If  it  happens  that  a  spring,  or  well,  whether  public  or  private,  contains 
deleterious  matters,  or  if  illness  has  been  caused  among  the  inhabitants  by 
their  water  supply,  the  reservoirs  must  he  closed  or  even  destroyed. 

The  construction  of  sewers,  stables,  and  cow-houses,  and  the  removal  of 
night-soil  must  be  managed  according  to  the  regulations  for  buildings,  and 
the  special  hygienic  laws  which  are  in  force  in  the  town. 

Factories  for  glue,  tanneries,  manufactories  of  leather,  factories  for  sugar, 
and  wax  matches,  dr)'ing  and  burning  bones,  melting-houses  for  tallow 
and  soap,  factories  for  chemicals  and  dyes,  varnishes,  oil-cloths,  matches ; 
manufactories  of  starch,  manure,  gas-works,  laundries,  dye-works,  abattoirs, 
sausage  manufactories,  must  only  be  built  in  open  spaces,  distant  from  the 
more  populous  parts  of  the  town  ;  in  all  cases  the  sites  must  be  approved 
by  the  authorities. 

The  same  rule  must  be  applied  to  other  establishments  and  workshops 
not  enumerated  above,  but  which  might  become  nuisances  because  of 
refuse,  dust,  smoke,  gases,  or  bad  odours,  as  well  as  industrial  works  likely 
to  cause  contamination  of  water. 

These  can  only  be  opened  in  the  places  and  under  the  conditions 
directed  by  the  authorities  in  each  special  case. 

Salted  skins,  rags,  and  other  things  liable  to  putrefaction  must  only  be 
ke[)t  in  places  approved  by  the  authorities. 

Before  a  factory  or  workshop  in  the  above-mentioned  classes  can  be 
erected,  application  must  be  made  to  the  authorities,  who  are  bound  to 
consult  the  Health  Commission. 

It  is  the  duty  of  the  Commission  to  watch  over  the  health  of  these 
establishments  and  to  take  measures  for  securing  the  workmen  against 
dangers  to  health. 

Animals  can  only  be  slaughtered  in  abattoirs  or  other  authorized  places. 

1 1 
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Bodies  of  animals  must  be  buried  in  places  reserved  for  that  purpose. 

The  Health  Commission  must  superintend  the  laws  for  the  work  of 
children  and  young  people  in  industrial  establishments  and  workshops,  and 
must  see  that  their  rooms  are  not  unwholesome. 

For  the  organization  of  an  effective  public  hygiene,  each  town  is  obliged 
to  make  special  regulations  suitable  to  the  needs  of  the  locality. 

These  regulations  must  include  : 

1.  Special  directions  for  the  Health  Commission. 

2.  Special  regulations  for  the  inspection  of  lodgings  and  other  furnished 
houses,  the  cleansing  of  sewers,  privies,  and  yards,  system  of  latrines, 
insalubrious  establishments,  and  other  questions  relating  to  the  public 
health. 

in.  Organization  of  Public  Hygiene  in  Rural  Communes, — The  right  of 
superintending  public  health  in  a  canton  belongs  to  the  Communal 
Council 

When  hygienic  systems  are  discussed,  the  provincial  doctor  and  com- 
munal doctor,  if  there  is  one,  are  authorized  to  be  present  at  the  discussion 
and  have  a  consultative  vote. 

Before  the  end  of  February  in  each  year  the  Council  must  send  a  report 
to  the  provincial  doctor  on  the  general  health  of  the  preceding  year,  and 
the  measures  which  have  been  taken  for  the  improvement  of  the  public 
health. 

The  Council  must  examine  into  everything  which  might  influence  the 
public  health  ^nd  endeavour  to  make  the  necessary  improvements.  It 
has  also  the  powers  of  a  sanitary  police  for  superintending  the  law,  and  has 
the  right  to  demand  the  assistance  of  the  administrative  police  where 
necessary. 

The  rural  communal  councils  have  the  same  right  of  inspection  as  the 
Municipal  Health  Commission. 

Especially  they  must — 

See  that  villages  are  kept  clean ; 

Be  careful  that  springs,  wells,  and  streams  of  water  are  not  contaminated 
by  closets,  stables,  deposits  of  refuse,  industrial  establishments,  etc.  ; 

Must  also  see  that  establishments  are  not  built  in  such  a  way  as  to  en- 
danger the  health  of  workmen  or  neighbours,  and  that  schools,  asylums, 
etc.,  are  so  built  as  to  be  in  accordance  with  the  general  principles  of 
hygiene. 

The  commune  must  make  local  regulations  if  requested  by  the  Prefect 
or  required  by  circumstances,  which  must  be  submitted  for  approval  to 
the  Medical  Council. 

The  Communal  Council  must  examine  into  the  causes  of  the  mortality 
of  children  and  endeavour  to  remove  them.  It  must  also  try  to  lessen  the 
amount  of  disease  and  mortality  of  men  and  animals  by  following  the 
regulations  issued  by  the  Medical  Council  or  the  Prefect ;  and  in  accord- 
ance with  medical  directions,  should  ^eek  to  •  prevent  the  occurrence  oi 
such  disease. 
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IV.  Foods. — Foods  must  only  be  kept  and  sold  in  clean  and  well  ven- 
tilated shops. 

Any  person  selling  or  preparing  foods  and  drinks  must  not  prevent  the 
authorities  from  inspecting,  examining,  and  analysing  them. 

It  is  forbidden  to  sell  the  flesh  or  milk  of  animals  which  have  suc- 
cumbed to  any  disease  whatever  or  died  suddenly. 

Waters  and  effervescing  drinks,  as  well  as  mineral  waters,  natural  and 
artificial,  must  be  inspected.  The  maker  must  send  the  analysis  of  his 
productions  to  the  Health  Commission  and  Medical  Council. 

Stuffs,  carpets,  and  toys,  must  receive  chemical  examination,  if  there  is 
any  suspicion  that  they  are  dangerous  to  health. 

Adulterated  or  unwholesome  foods,  drinks,  etc.,  are  confiscated  and 
destroyed,  the  sellers  and  makers  being  prosecuted. 

V.  Epidemics  and  Epizootics, — ^The  owner  of  a  house,  and  the  father  of  a 
family  must  immediately  inform  the  Health  Commission  of  any  case  of 
infectious  disease. 

In  rural  communes,  the  president  of  the  Communal  Council  must 
immediately  send  information  of  such  cases  to  the  provincial  doctor,  who 
will  give  the  necessary  regulations  for  preventing  the  spread  of  the  disease. 
The  Prefect  should  be  informed  of  these  facts  at  the  same  time. 

In  towns,  the  Health  Commission  must  employ  all  possible  means  for 
combating  the  disease  without  delay.  If  a  serious  epidemic  is  threatened, 
the  Commissions  are  required  to  execute  all  the  regulations  of  the  medical 
Council ;  they  must  also  employ  all  other  means  of  prevention  known  to 
them  ;  but  free  transit,  whether  by  land  or  sea,  must  not  be  interfered  with 
except  by  quarantine  permitted  by  international  law. 

In  times  of  epidemic  the  Commissions  must — 

1.  Seek  to  understand  the  character  of  the  disease,  its  origin,  progress, 
and  the  degree  in  which  it  is'infectious  ; 

2.  Make  known  by  suitable  publications  the  means  of  avoiding  infection, 
and  the  treatment  to  be  given  before  the  arrival  of  the  doctor.  In  case  of 
the  spread  of  the  epidemic,  they  must  send  weekly  reports  to  the  Medical 
Council  concerning  the  number  of  persons  ill,  recovered,  or  dead .; 

3.  If  it  appears  necessary,  the  infected  place  may  be  divided  into  dis- 
tricts of  smaller  size,  and  inspectors  may  be  appointed  for  each  district ; 

4.  If  needed,  the  Prefect  may  be  asked  to  appoint  additional  doctors ; 

5.  The  Commissions  must  make  arrangements  for  the  isolation  of 
patients  in  hospitals.  After  the  cessation  of  the  epidemic,  they  must  send 
reports  to  the  Prefect  and  the  Medical  Council,  containing  an  account  of 
the  measures  taken,  as  well  as  observations  on  the  origin,  progress,  and 
character  of  the  disease,  accompanied  by  statistics.  These  reports  are 
made  on  printed  forms  given  by  the  Medical  Council. 

In  case  of  cattle  plagues.  Commissions  must  take  the  necessary  measures 
and  enforce  the  regulations  for  the  prevention  of  disease  in  animals. 

During  the  prevalence  of  an  epidemic,  large  assemblies  should  be 
avoided.      The   Prefect  has  also   the  right,  in   conjunction  with  other 
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authorities,  to  change  the  days  and  places  for  communal  and  district  meet- 
ings, fairs,  auctions,  quarterings  of  troops,  etc. 

Special  laws  are  enforced  for  the  purpose  of  preventing  the  importation 
of  foreign  diseases. 

VI.  Cemeteries  and  Burials, — Cemeteries  must  be  at  some  distance  from 
towns  or  villages. 

A  sandy  soil  should  be  chosen  for  cemeteries,  and  care  must  be  taken 
that  the  ground-water  may  not  contaminate  springs,  wells,  or  inhabited 
places  in  the  vicinity. 

If  necessar)',  the  cemetery  must  be  drained.  It  should  be  planted  with 
trees  if  possible. 

Bodies  must  be  buried  in  graves  i  'So  metres  deep  before  decomposition 
has  advanced  so  far  as  to  occasion  any  nuisance.  If  it  is,  for  any  reason, 
necessary  to  keep  a  corpse  longer,  it  must  be  placed  in  a  mortuarj'  or 
similar  establishment. 

The  Health  Commissions  may  make  special  regulations  for  burials  in 
times  of  epidemic. 

Burial  in  vaults  is  forbidden,  except  in  the  case  of  enbalmed  corpses. 

Repeated  burials  in  the  same  ground  are  only  allowed  after  the  lapyse  of 
twenty  years. 

The  transport  of  bodies  cannot  be  permitted  unless  they  are  placed  in 
metallic  coffins  hermetically  closed,  or  in  the  ordinary'  coffins  enclosed  in 
a  packing  case,  which  must  be  coated  with  tar. 

VII.  General  Arrangements, — The  Prefect  must  see  that  the  Communes 
and  Health  Commissions  perform  their  duties  in  relation  to  the  public 
health. 

The  Medical  Council  arranges  schedules  for  the  presentation  of  statistics 
of  disease  and  deaths  throughout  the  country.  Ever)-  doctor  paid  by  the 
State,  the  communes,  companies  or  proprietors,  and  ever)'  doctor  subsisting 
by  private  practice,  must  note  all  his  medical  obser\ations  in  the  above- 
mentioned  forms. 

In  towns  the  doctors  in  attendance  on  the  patients  give  the  certificates  of 
death.  The  certificate  is  gratuitous,  and  must  be  made  in  writing  in  a 
printed  form.  When  the  death  is  to  be  registered  (which  must  be  done  by 
the  relatives  at  the  office  of  the  pastor),  it  is  necessar>'  that  the  doctor's 
certificate  should  be  brought. 

It  is  the  duty  of  the  pastor  to  send  these  certificates  or  bulletins  to  the 
Health  Commission,  with  a  statement  as  to  the  annual  movements  of  the 
population. 

Regulations  for  Quarantine.— Finland  has  inherited  from  Sweden 
a  detailed  legislation  dating  from  the  7  th  of  November,  1806,  which  has 
served  as  the  basis  of  later  modified  regulations.  These  regulations  are  : 
the  circulars  addressed  to  Prefects  dated  17th  February,  1818 ;  those  of  the 
24th  February,  1824;  nth  December,  1827;  15th  May,  1832;  an  ad- 
dress to  the  President  of  the  Medical  Council,  dated  i8th  August,  1834  ; 
the  edict  of  the  2nd  of  May,  1865  ;    the  circular  of  the  14th  November, 
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1871  ;    letters  to  the  Medical  Council,  of  the  12th  July,  the  13th  August, 
1884,  and  the  26th  June,  1885. 

Lawslfor  Vaecination  {Fdrordningen  of  the  17///  December,  1883. 
Regulation  i$th  January,  1884). — Vaccination  has  been  practised  in  Fin- 
land since  1804,  and  a  grant  was  then  made  by  the- State  for  the  first  time. 

In  1824,  vaccination  was  placed  under  the  superintendence  of  the 
Medical  Council,  and  provincial  doctors  were  directed  to  superintend  its 
performance.     It  was  not  made  compulsory  until  1885. 

The  law  adopted  by  the  Sovereign  and  the  Chambers,  dated  the  17th 
December,  1883,  contains  the  following  regulations  : — 

Vaccination  is  entrusted  to  the  care  of  the  Communes,  under  the  inspec- 
tion and  control  of  authorities  appointed  by  the  State.  For  its  perform- 
ance each  Commune  engages  one  or  more  vaccinators,  who  possess  a 
diploma.  Neighbouring  Communes  may  employ  the  same  vaccinator  if 
the  Medical  Council  approves  this  arrangement. 

Before  engaging  a  vaccinator,  an  assurance  of  his  competence  must  be 
obtained  from  the  Council  of  Hygiene  {Kcisovordsnaemnd)  for  the  towns, 
and  for  the  country  from  the  provincial  doctor  of  each  district. 

Parents  and  guardians  are  bound  to  have  children  vaccinated  before 
they  are  two  years  oW,  unless  there  are  important  reasons  for  delaying  the 
operation.  This  obligation  applies  to  all  young  persons  who  have  not  been 
vaccinated  successfully,  or  not  vaccinated  in  infancy. 

In  order  to  verify  the  success  of  the  operation,  the  patient  must  be  pre- 
sented for  examination  at  the  time  and  place  appointed. 

The  vaccinator  must  not  be  hindered  from  collecting  vaccine  from  the 
persons  he  has  vaccinated,  leaving  however  one  pustule  intact. 

Masters  of  houses,  managers  of  works  and  factories,  etc.,  must  not  pre- 
vent their  servants,  workpeople,  and  persons  connected  with  them  in  any 
way,  from  submitting  to  vaccination,  nor  from  attending  at  the  places  ap- 
pointed for  the  operation  and  examination. 

When  parents,  guardians,  and  other  responsible  persons  having  children 
under  their  care,  have  neglected  to  present  them  for  vaccination  before 
they  are  two  years  old,  or  when  adult  unvaccinated  persons  have  failed  in 
this  obligation,  the  Commission  of  Hygiene  for  the  country,  and  the  magis- 
trate in  towns,  must  order  the  operation  to  be  performed  within  a  fixed 
time,  after  examination  into  the  reasons  alleged  to  justify  the  negligence. 
Disobedience  is  punishable  by  a  fine  of  two  to  fifteen  francs.  If  the 
operation  is  still  delayed,  a  new  term  will  be  fixed  for  the  offender,  and 
further  negligence  will  be  punished  by  a  larger  fine,  not  exceeding  thirty 
francs. 

The  regulation  of  the  15th  January  includes  detailed  arrangements  for 
compulsory  vaccination.  Besides  these  it  comprises  the  following  regula- 
tions : — 

Persons  .authorised  to  practise  vaccination  : 

{a)  Doctors  having  diplomas. 

{b)  Professional  vaccinators. 
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{c)  Midwives  who  have  been  recognised  as  competent  after  examination. 

{d)  Other  persons  of  either  sex  to  whom  the  director  of  the  depot  for 
vaccine,  or  another  doctor  having  a  diploma,  shall  have  given  a  certificate 
attesting  that  they  possess  the  ability  requisite  for  the  practice  of  vaccina- 
tion, that  they  understand  the  progress  of  the  vaccine  vesicle,  that  they 
know  how  to  keep  the  registers  of  vaccination,  and  in  general  are  ac- 
quainted with  whatever  is  necessary  for  the  exercise  of  their  profession. 

Vaccination  may  be  performed  at  any  season,  and  carried  on  without 
interruption,  but  it  is  generally  performed  in  the  summer,  unless  local  cir- 
cumstances make  another  time  preferable. 

If  smallpox  breaks  out  in  any  place,  all  un vaccinated  persons  must  be 
vaccinated  without  delay. 

No  school  or  educational  establishment  maintained  or  assisted  by  the 
State  may  receive  pupils  who  are  not  provided  with  a  certificate  of  vaccin- 
ation. 

•  Governors  of  prisons,  houses  of  detention  or  correction,  must  see  that  all 
persons  confined  in  them  are  vaccinated,  if  it  cannot  be  ascertained  that 
the  operation  has  already  been  performed. 

Every  sailor  must  prove  that  he  has  been  duly  vaccinated  before  em- 
barking. 

It  is  the  duty  of  every  one  who  practises  or  superintends  vaccination  to 
increase  the  confidence  of  the  public  in  re- vaccination  by  advice  and  ex- 
planations. 

The  vaccinator  must  only  use  vaccine  of  good  quality,  taken  from  sub- 
jects in  perfect  health,  at  least  five  months  old,  whose  parents  are  not  sus- 
pected of  suffering  from  any  infectious  disease. 

In  each  Commune  one  or  more  inspectors  should  be  chosen,  by  prefer- 
ence from  the  members  of  the  Communal  Council,  who  should  superintend 
vaccination,  each  in  his  own  district,  observe  its  progress,  and  certify  that 
the  register  is  properly  kept. 

The  clergy  must  take  care  to  interest  the  population  in  the  subject  of 
vaccination,  and  make  the  public  understand  its  value. 

The  pastor  of  each  parish  is  bound  to  send  yearly  to  the  Communal 
Council  a  list  of  the  children  born  in  the  course  of  the  preceding  year,  and 
of  un  vaccinated  persons.  In  his  parish  register  he  must  note  the  names 
of  those  who  have  been  vaccinated. 

The  duty  of  preparing  instructions  for  managers  of  the  depots  for  vaccine 
and  vaccinators  devolves  on  the  Medical  Council. 

The  following  articles  are  among  the  regulations  : — 

The  vaccine  is  inserted  by  means  of  six  incisions  made  in  the  outside  of 
the  upper  part  of  the  arm,  at  a  distance  of  at  least  fifteen  millimetres  from 
one  another. 

Vaccine  must  only  be  taken  from  healthy  and  well-developed  vesicles 
not  more  than  seven  days  old  ;  it  must  be  limpid  and  pure  ;  if  mixed  with 
blood,  it  must  not  be  used. 

It  is  forbidden  to  take  vaccine  from  illegitimate  children,  or  children* 
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suffering  from  any  cutaneous  eruption,  glandular  tumour,  or  other  disease, 
or  from  any  children  having  redness  or  soreness  in  the  throat,  excoriations 
of  the  tongue  or  corners  of  the  mouth,  soreness  of  the  genital  organs  or 
the  anus,  or  from  any  having  a  swelling  or  running  at  the  nose. 

Vaccination  is  considered  perfectly  successful  when  on  the  day  for  in- 
spection the  six  incisions  Have  resulted  in  five  well-developed  vesicles.  If 
there  are  fewer  than  these,  or  the  development  is  imperfect,  the  operation 
must  be  renewed,  either  immediately  or  in  the  following  year. 

Regrulations  for  Buildings  {Forordningen  of  the  18M  March,  1856). 
— When  there  is  a  project  for  building  a,  new  town,  rebuilding  a  town 
which  has  been  burnt,  or  remodelling  existing  towns,  the  ground  must  be 
divided  into  quarters,  with  large  squares  and  spacious  streets.  If  the 
nature  of  the  ground  and  other  circumstances  permit,  the  town  should  be 
traversed  by  one  or  more  open  spaces  or  esplanades,  at  least  36  metres 
in  width,  laid  out  in  a  suitable  manner,  and  planted  with  trees  of  full  foliage. 
The  principal  streets  should  also  be  planted  with  trees.  If  required,  suit- 
able sites  should  be  set  apart  at  least  36  metres  from  the  town  for  the  use 
of  persons  who  w^ish  to  build  houses  of  smaller  size  than  those  prescribed 
for  the  town. 

The  streets  must  be  regularly  laid  out,  and  not  be  less  than  18  metres 
in  width.  In  those  parts  intended  for  small  houses  a  width  of  1 2  metres 
will  suffice  for  the  streets. 

In  planning  the  quarters  care  must  be  taken  that  they  are  laid  out  as 
nearly  as  possible  at  right  angles,  and  divided  into  four  or  six  building 
lots,  which  must  be  at  least  54  metres  in  length  by  42  in  width,  or  have 
an  equivalent  area.  In  the  quarters  intended  for  small  houses  the  lots 
may  be  smaller,  but  they  must  not  be  less  than  24  metres  in  length  by 
18  metres  in  width,  or  have  an  equivalent  area. 

Each  quarter  must  have  a  good  supply  of  water  easily  accessible. 

Houses  constructed  of  stone  or  mortar  and  timber-work  with  bricks 
may  be  placed  side  by  side,  but  when  the  houses  are  made  of  wcod  there 
must  be  a  space  of  at  least  15  metres  between  them,  w^hich  should  be 
planted  with  trees.  These;  must  be  completed  three  years  after  the  houses 
at  the  latest,  and  the  owner  must  afterwards  keep  them  in  good  order. 

No  ground  may  be  divided  into  portions  so  small  that  they  cannot  con- 
form to  the  above  regulations,  and  supply  for  each  house  built  of  stone 
an  open  yard  of  at  least  190  square  metres,  with  a  separate  entrance. 

Contractors  are  responsible  for  the  good  execution  of  the  work  en- 
trusted to  them,  which  must  be  .inspected  by  persons  appointed  by  the 
authorities. 

Stone  houses  may  have  several  storeys,  and  be  in  contact  with  other 
houses.  In  all  cases  a  space  of  190  square  metres  must  be  reserved  for 
the  yard. 

Houses  made  of  wood  or  timber-work  with  bricks  must  not  in  any  case 
have  more  than  one  storey,  and  the  height  must  be  6  metres  to  the  cornice 
of  the  parapet. 
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Outhouses  in  wood  or  timber-work  must  not  exceed  4*20  metres  in 
height  from  the  basement  to  the  roof. 

There  must  he  a  space  of  not  less  than  6  metres  between  houses  made 
of  wood  or  timber-work.  If  the  next  house  is  of  stone,  a  space  of  3  metres 
is  sufficient. 

The  building  of  houses  with  a  lower  storey  of  stone  and  an  upper  one 
of  wood  is  not  permitted,  even  though  the  lower  rooms  are  vaulted  and 
the  walls  of  the  upper  storey  made  in  mortar,  glazed  earthenware,  or  even 
lined  with  bricks. 

Legislation  for  Factories.  —  Besides  the  regulations  relating  to 
hygiene  in  factories,  contained  in  the  hygienic  code  of  1879,  there  is  also 
a  special  ordinance  in  Finland  for  protecting  the  workmen  in  various  trades 
{Forordning  angacnde  sky dd  for  arbetaratei  de  industridla  yrkena\  dated 
15th  April,  1889.  It  contains  the  following  regulations  :  Workrooms  and 
workshops  for  the  different  trades  must  be  arranged  so  as  to  give  each 
worker  sufficient  space  and  pure  air.  They  must  be  properly  lighted,  as 
well  as  the  corridors  and  staircases. 

All  places  used  by  workpeople  must  be  kept  clean  and  in  good  order. 

Considering  the  danger  of  fire,  each  workroom  must  have  several  doors, 
according  to  the  number  of  persons  employed,  so  arranged  that  the  rooni 
may  be  cleared  without  difficulty.  Trap-doors,  stairs,  etc.,  must  be  sur- 
rounded with  a  balustrade. 

Special  precautions  must  be  taken  for  preventing  or  neutralizing  the 
effects  of  unhealthy  exhalations  or  dust  from  the  work. 

Machines,  etc.,  scaffolding,  and  other  apparatus  employed  in  the  dif- 
ferent industries  must  be  kept  in  good  repair,  and  the  parts  in  motion 
protected  so  as  not  to  endanger  the  lives  or  limbs  of  the  workpeople. 

Every  manufacturer  is  bound  to  take  all  precautions  rendered  necessary 
by  the  nature  of  the  work  for  the  protection  of  the  health  and  lives  of  his 
workpeople,  while  it  is  the  duty  of  the  Senate  to  make  more  detailed 
regulations  for  carrying  the  above  rules  into  execution. 

Special  regulations  for  the  working  of  mines  and  inspection  of  steam- 
boilers  are  in  force. 

Children  under  twelve  years,  children  and  young  people  of  weak  con- 
stitution, to  whom  industrial  work  might  be  injurious,  must  not  be  em- 
ployed in  factories,  trades,  or  other  industries. 

Manufacturers  employing  persons  under  age  must  obtain  a  certificate 
of  age  given  by  the  pastor. 

The  inspector  is  authorized  to  require  a  declaration  from  the  doctor  if 
necessary  stating  at  what  point  work  becomes  hurtful  to  the  persons 
before  mentioned. 

The  terms,  "children  and  boys."  used  in  this  order  indicate  persons 
under  fifteen ;  the  term,  "  young  people,''  includes  those  from  fifteen  to 
eighteen  years  old. 

In  mines,  factories,  works,  etc.,  children  and  young  people  must  only 
work  between  the  hours  of  5  a.m.  and  9  p.m.     The  working  day  must  not 
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exceed  seven  hours  for  children,  and  fourteen  hours  for  other  workpeople, 
including  intervals  for  rest. 

Children  at  work  until  noon  must  not  return  to  work  the  same  day 
after  i  p.m. 

The  intervals  of  rest  must  be  so  arranged  that  the  young  people  have 
two  hours  of  recreation,  and  the  children  half  an  hour  ;  the  first  interval 
must  be  four  hours,  and  the  second  nine  hours  after  work  has  begun. 

During  these  intervals  children  and  young  people  are  forbidden  to  work, 
and  they  are  not  allowed  to  remain  in  the  workshops  unless  work  is  entirely 
suspended  in  the  part  which  they  occupy,  or  when  the  inspector  of  factories 
has  given  his  consent  to  their  doing  so. 

The  Senate  determines  under  what  conditions  children  and  young  people 
may  be  employed  in  industries  and  branches  of  industries  which  endanger 
health  or  are  attended  with  excessive  fatigue. 

The  Council  of  Industry  {Industristyrelsen)  may  authorize  the  following 
relaxations  of  the  above-mentioned  regulations  : — 

1.  Managers  may  obtain  permission  to  employ  children  for  the  same 
time  as  young  people  on  condition  that  they  are  occasionally  excused  from 
all  work  for  a  day  or  two. 

2.  In  industries  which  require  continuous  night-work  which  will  not  per- 
mit the  division  of  the  workpeople  into  alternate  groups  the  managers  may 
be  authorized  to  employ  young  people  and  children  at  other  hours  than 
those  mentioned  above. 

Guarantees  for  security  must  be  given,  and  it  must  be  shown  that  the 
industry  cannot  be  carried  on  without  such  an  arrangement. 

3.  A  lengthening  of  the  working  day  may  be  permitted  for  a  certain 
time  either  under  the  head  of  a  general  rule  in  favour  of  an  industry  which 
is  less  active  at  one  time  than  another,  or  in  a  particular  case  when  an 
accident  has  suspended  the  regular  order  of  the  establishment,  or  an  un> 
foreseen  event  occasions  unusual  pressure.  This  last  concession  may  be 
accorded  by  the  inspector  for  three  weeks. 

Children  and  young  women  must  never  be  employed  in  underground 
work  in  mines  or  quarries,  and  they  must  not  grease  or  clean  machinery 
in  motion. 

The  time  during  which  children  and  young  people  may  be  employed 
in  different  trades  and  industries  other  than  factories  must  conform  to 
the  following  regulations  of  the  31st  March,  1879  : — 

**  Children  under  fifteen  must  not  ht  compelled  to  work  more  than  eight  hours  a  day, 
including  the  intervals  for  rest. 

"Young  people  under  eighteen  must  not  work  between  9  p.m.  and  5  a.ro.  without 
permission  from  their  guardian  and  a  declaration  from  a  doctor  certifying  that  the  work 
will  not  endanger  health. 

**  For  this  purpose  every  worker  under  age  must  undergo  a  medical  examination  at 
least  once  a  year." 

Children  employed  in  factories  and  trades,  who  have  not  completed  the 
course  in  an  upper  primary  school,  or  some  similar  establishment,  must 
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receive   regular   instruction   during  at  least   twelve   hours   in   the   week. 
Managers  are  responsible  for  all  infractions  of  this  rule. 

Municipal  authorities  must  take  such  measures  as  are  necessary  for 
organizing  instruction ;  in  the  country  managers  must  engage  teachers  if 
there  is  no  other  way  of  giving  the  children  the  necessary  instruction. 

All  managers  employing  young  people  under  eighteen  must  have  them 
enrolled  in  a  register  in  which  are  written,  according  to  a  form  prepared 
by  the  Council  of  Trade,  the  names,  places,  and  times  of  birth  ;  for  children 
the  names  of  the  parents  or  guardians  must  be  added,  as  well  as  the  time 
of  school  attendance.  This  register  and  the  certificates  of  the  doctor  and 
pastor  must  always  be  accessible  to  the  factory  inspector. 

In  every  factory  and  workshop  there  must  be  fixed  in  a  suitable  place 
in  the  two  languages  of  the  country  (Swedish  and  Finn) :  ist.  An  extract 
from  the  regulations  drawn  up  by  the  Council  of  Trade,  to  which  are  added 
rules  applicable  to  each  particular  industry  ;  2nd,  the  hours  at  which  work 
for  children  and  young  people  begins  and  ends,  the  times  of  rest  being 
mentioned ;  3rd,  the  name  and  address  of  the  factory  insp>ector  {yrkes- 
inspektor). 

The  supervision  of  this  regulation  devolves  on  the  inspectors  of  factones, 
each  of  whom  has  his  district,  under  the  superintendence  of  the  Council  of 
Trade. 

The  number  of  inspectors  and  the  bounds  of  their  districts  are  deter- 
mined by  the  Senate,  which  regulates  the  work  of  these  officers  by  special 
instructions. 

Commissions  of  Hygiene  and  Communal  Councils  are  bound  to  second 
the  inspectors,  and  the  superintendence  of  trades  is  generally  exercised 
through  them. 

Inspectors  can  demand  all  necessary  information  from  the  doctors  of 
provinces,  towns,  communes,  and  from  the  delegates  of  workmen^s  and 
trade  associations  ;  they  may  also  demand  the  assistance  of  municipal  and 
rural  authorities. 

The  factory  inspector  must  have  access  to  all  factories,  workshops,  and 
other  places  where  work  is  carried  on  in  his  district.  On  his  visits  he  is 
authorized  to  demand  any  information  from  the  persons  employed  in  them ; 
be  may  also  make  all  necessary  investigations  in  the  fulfilment  of  his 
duties. 

If  any  establishment  does  not  comply  with  the  conditions  imposed,  the 
inspector  must  require  the  m^inager  to  remedy  the  defects  within  a  fixed 
time  and  in  the  manner  he  directs.  A  notice  of  this  kind  may  be  sub- 
mitted to  the  judgment  of  the  Council  of  Trade  within  thirty  days,  and 
if  its  decision  is  against  him,  the  manager  may  make  an  appeal  to  the 
Senate. 

The  inspector  must  write  in  a  register  all  his  observations  on  the  manner 
in  which  the  regulations  are  observed,  send  the  reports  he  has  prepared, 
and  furnish  an  extract  to  the  manager  if  he  requests  it,  or  if  the  inspector 
considers  it  desirable. 
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The  inspectors  of  factories  must  not  possess  nor  direct  any  establish 
ment ;  nor  be  interested  in  any  company  having  an  industrial  aim ;  nor 
be  holders  of"  any  patent  for  the  processes,  machines,  or  apparatus  used 
in  these  establishments. 

Inspectors  must  also  keep  the  secret  of  technical  processes  which  may 
come  to  their  knowledge  through  their  position  unless  duty  obliges  them 
to  give  information. 

When  any  member  of  an  establishment  meets  with  a  serious  accident 
while  working,  the  manager  must  inform  the  Bureau  of  Police  and  the 
Rural  or  Municipal  Authority,  who  will  at  once  make  an  inquiry  and  inform 
the  inspector  of  the  result. 

The  Council  of  Trade,  which  is  a  special  committee,  is  instituted  to 
promote  the  interests  of  trade.  Its  members  must  satisfy  themselves  by 
inspection  that  the  regulations  are  properly  observed. 


CHAPTER  II. 

HELSINGFORS. 

General  Remarks. —Sanitary  Administration. — Sanitary  Legislation.— 
Sanitary  Arrangements  relating  to  Air. — Sanitary  Arrangements  relating  to 
Water. — Provisions. — Sanitary  Arrangements  relating  to  the  Ground. — Cleansing. — 
IJrainage. — Privies.— Stables.— Abattoir. — Preventive  Measures  against  Infcctioa-i 
Diseases. — Vaccination. — Isolation  and  Treatment  of  the  Sick. — Disinfection. — 
Mortuaries.  — Burial  Places. — Prostitution. — Public  Buildings. — Hospitals. — Work- 
men's Houses. — Hygiene  of  Factories. — Hygiene  of  Schools. 

(lENERAL  Remarks. — The  country  of  Finland,  which  is  so  distant  from 
the  rest  of  the  world,  and  so  little  known,  is  extremely  picturesque,  and 
its  capital  is  beautifully  situated. 

Helsingfors  is  built  on  a  peninsula  which  runs  into  the  Gulf  of  Finland 
in  latitude  6o°*io  north;  and  is  wa.shed  on  three  sides  by  the  sea,  which 
extends  in  an  unbroken  expanse  to  the  horizon  in  the  south,  and  towards 
the  east  and  west  forms  several  bays  running  far  into  the  land,  adorned 
with  many  small  islands.  The  shores  are  generally  barren,  precipitous, 
and  rather  high.     The  ground  is  undulating. 

The  city  dates  from  the  17th  century^ — its  actual  construction  from 
181 2,  the  time  at  which  it  became  the  capital. 

Not  long  before  thi.s,  in  1808,  the  city  was  ravaged  by  a  great  fire,  after 
which  it  w^a.s  rebuilt  without  difficulty,  as  in  the  old  town  the  houses  were 
small,  and  made  of  wood. 

The  city  has  an  area  of  1,692  hectares.  In  1889  one-third  of  this 
space  was  occupied  by  buildings. 

In  the  central  part  the  houses  built  of  stone  have  several  storeys ;  in  the 
more  distant  quarters  they  may  be  of  wood,  with  one  storey  only.  The 
total  number  of  houses  is  about  3,000  for  a  population  of  60,000  souls, 
which  gives  an  average  of  twenty  inmates  for  each  house. 

latterly  speculation  has  encouraged  a  style  of  building  consisting  of 
large  houses  with  confined  yards  and  areas,  a  system  which  has  been 
possible  because  of  the  deficiency  of  regulations  for  building. 

The  authorities  have  already  recognised  that  this  system  is  a  bad  one, 
and  steps  have  been  taken  towards  the  establishment  of  new  regulations 
more  in  harmony  with  the  requirements  of  hygiene.  The  proof  that  some 
change  is  necessary  is  found  in  the  high  mortality  from  tuberculosis, 
which  forms  2 1  '5  per  cent,  of  the  total  deaths  in  Helsingfors.* 

*  In  Vienna  it  is  26  per  cent. ;  in  Paris,  16  ;  in  London,  15  ;  in  Stockholm,  14  ;  and 
Berlin,  13.  (The  statement  of  deaths  from  tuberculosis  as  a  percentage  of  total  deaths  iji 
not  free  from  fallacies. — TrattsL), 
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For  a  city  so  favourably  situated,  the  general  mortality  is  also  too  high. 
The  following  figures,  however,  show  an  improvement  in  hygienic  con- 
ditions.    The  mortality  per  1,000  persons  was  : — 

268  from  1874  to  1878. 
25  I  from  1879  to  1883. 
2  2 '9  from  1884  to  1888. 

All  affairs  relating  to  the  administration  of  the  city  are  entrusted  to  the 
care  of  the  Municipal  Council  (Sladsfullmdktige)^  according  to  the  general 
law  of  the  country.     Delegates  from  the  city  are  elected  for  three  years. 

Ordinary  affairs  are  managed  by  Commissions  appointed  for  this  pur- 
l)Ose.     The  Health  Commission  forms  part  of  this  organization. 

These  various  Commissions  are  subordinate  to  the  Aldermanic  Council 
(Magistraten\  which  forms  the  government  of  the  city,  and  must  see  that 
the  decrees  issued  are  duly  executed. 

The  Aldermanic  Council  is  composed  of  a  Burgomaster  and  Aldermen 
appointed  for  life.  The  first  must  be  a  lawyer,  and  he  must  be  present  at 
the  sittings  of  the  Municipal  Council.  He  has  a  consultative  vote  in  the 
Council,  and  may  put  a  veto  on  any  decision  which  he  judges  contrary  to 
the  laws  in  force.  An  appeal  may  be  made  from  this  veto  to  the  Prefect 
( Guverfwr\  and  from  him  to  the  Senate. 

Sanitary  Administration. — According  to  the  regulations  of  the 
Hygienic  Code,  the  direction  of  the  public  health  and  hygiene  belongs 
to  the  Health  Commission  (Hehovdrdsndmnd)^  composed  of  the  town 
doctor,  the  head  of  the  police,  and  the  town  engineer,  who  are  members 
ex-officio,  and  five  delegates  from  the  Commune,  elected  for  two  years. 

The  Commission  maintains  a  laboratory  for  the  analysis  of  foods  and 
drinking-water,  also  two  officers  of  health  {Helsopoliser\  one  of  whom  is 
charged  with  the  inspection  of  foods;  the  other  with  the  inspection  of 
houses,  yards,  furnished  lodgings,  the  abattoir,  the  latrines,  sewers,  etc. 
Disinfection  is  also  under  his  jurisdiction. 

In  the  superintendence  of  the  Commission  for  public  roads  and  streets, 
the  Health  Commission  {Helsai'Ardsndmnd)  is  assisted  by  the  adminis- 
trative police,  especially  in  all  that  concerns  streets  and  public  places. 

There  are  five  district  doctors  {Distriktsldkare)^  one  of  whom  is  a 
woman.  They  are  entrusted  with  the  care  of  the  sick  poor  under  the 
auspices  of  the  Commission. 

Vaccination  and  prostitution  are  not  in  the  department  of  the  Com- 
mission;  the  first  belongs  to  the  Medical  Council  {Medicina/styrelsen), 
the  other  to  the  same  Council  and  the  general  police. 

Cases  of  infectious  disease  are  notified  by  all  doctors  in  practice  to  the 
town  doctor  {Stadsldkare),  who  publishes  a  list  of  the  new  cases  every 
week. 

A  statement  of  the  sanitary  condition  of  Helsingfors  is  also  given  in 
the  Weekly  Bulletin  at  Brussels. 

All  deaths  must  be  registered  at  the  pastoral   bureau,  and  must  be 
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accompanied  with  a  statement  of  the  cause  of  death  made  by  the  doctor 
who  has  attended  the  patient.  These  certificates  are  afterwards  sent  to 
the  town  doctor. 

Sanitary  Legislation. — In  conformity  with  the  Code  of  Hygiene, 
Helsingfors  has  established  special  sanitary  regulations.  At  present,  how- 
ever, these  only  include  directions  for  the  Health  Commission. 

These  directions  are  really  no  more  than  an  amplification  of  the  Hj'gienic 
Code.  In  many  points  they  limit  the  powers  and  duties  which  that  law 
gives  to  the  Health  Commission. 

Besides  these  directions,  there  are  also  certain  sanitary  rules  included 
in  the  police  regulations  for  the  town,  and  in  the  regulations  for  buildings. 

Sanitary  Arransrements  relating:  to  Air.— As  Helsingfors  is 

situated  on  open  ground,  washed  by  the  sea,  which  in  many  places  runs 
far  into  the  land,  it  enjoys  the  inestimable  advantage  of  a  constant  current 
of  fresh  air.  The  town  is  well  provided  with  streets  and  squares  of 
sufficient  size. 

There  is  no  want  of  public  parks  and  promenades,  whose  extent  and 
natural  beauty  are  celebrated. 

The  most  remarkable  of  these  is  the  "  Esplanade,"  which  extends  from 
the  southern  gate  to  the  western  boundary.  Among  smaller  plantations, 
the  "  Place  Elizabeth,"  the  square  of  the  Palace  of  the  Lords  {Riddar- 
hussgvdren) ;  the  gardens  of  the  churches  {Kyrkotrddgdrdene) ;  the  factor)- 
park,  the  square  park,  and  others  may  be  noted. 

The  two  large  parks  of  Kaisaniemi,  with  the  botanic  gardens  near  the 
Bay  of  Tolo  to  the  north,  and  the  Brunns  park  on  the  seashore  to  the 
south,  are  distinguished  by  their  extent,  beautiful  walks,  and  magnificent 
views.  Hesperia,  the  Djurgdrd,  the  islands  of  Hoegholm,  and  Folison, 
are  also  fine  parks  which  adorn  the  suburbs  of  the  city. 

Although  the  climate  is  so  salubrious,  the  closely  built  parts  are  un- 
healthy. This  is  caused  by  the  building  of  large  houses  with  confined 
courts,  a  fault  which  will  be  avoided  in  future  erections  now  that  new 
regulations  for  building  have  been  issued. 

Arrangements  for  ventilation  in  large  private  houses  have  also  been 
completely  neglected. 

Two  things  help  to  vitiate  the  air :  the  cleaning  of  streets  and  yards 
without  previous  watering,  and  the  system  in  use  for  latrines  and  sewers. 

The  Hygienic  Code  for  Finland,  which  is  nearly  a  copy  of  the  Swedish 
Code,  does  not  contain  any  regulation  for  the  ventilation  of  public  places, 
but  government  has  given  orders  for  the  establishment  of  proper  ven- 
tilation in  schools,  barracks,  and  hospitals. 

The  system  generally  used  is  that  of  central  heating,  combined  with 
ventilation,  either  by  means  of  hot  air  or  hot  water. 

The  most  simple  systems  are  most  in  use,  such  as  those  which  have 
aspirating  shafts  for  abstracting  the  vitiated  air,  and  stoves  with  casings  or 
direct  openings  for  the  introduction  of  fresh  air. 

In  the  new  law  for  the  protection  of  the  workmen  in  industrial  callings, 
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there  are  regulations  for  the  ventilation  of  factories.  Similar  regulations 
have  been  established  for  the  city  of  Helsingfors  by  the  police  order  of 
29th  March,  1878.     ' 

Attention  has  also,  been  paid  to  workmen's  dwellings.  It  is  enacted 
that  owners  must  provide  healthy  dwellings  for  their  workpeople,  and  that 
care  must  be  taken  to  avoid  overcrowding. 

The  Health  Commission  must  direct  the  arrar^ements  necessary  for 
this  purpose ;  it  must  also  endeavour  to  get  rid  of  any  local  nuisance 
dangerous  to  health.  The  owners  or  the  tenants  of  these  dwellings  must 
conform  to  the  injunctions  of  the  Commission  under  penalty  of  a  fine 
varying  from  ten  to  fifty  francs. 

Houses  in  Finland  require  a  great  deal  of  heating,  as  the  winter  is  long, 
the  average  temperature  from  December  to  February  being  —8°  C,  some- 
times falling  to  —40°  in  the  interior  of  the  country  further  north. 

Heating  is  managed  by  stoves  usually  made  of  earthenware,  furnished 
with  ascending  and  descending  pipes,  through  which  the  products  of 
combustion  must  pass  in  communicating  their  heat  to  the  room. 

Wood  is  burnt  in  the  stoves,  and  they  are  usually  fed  from  abov& 


Andsten's  Siovt 

M.  Andsten,  a  manufacturer  at  Helsingfors,  has  constructed  an  econo- 
mical stove  shown  in  Figs.  170  to  173. 

Fig.  170 shows  the  exterior  form;  Fig.  171  gives  a  section  of  the  front; 
Fig.  172  a  lateral  section ;  and  Fig.  173  shows  a  transverse  section  of  the 
smoke-pipes. 


I-i<;.  17a. 

View  of  Lateral  Section  of 

Ands'ikn's  Stove. 

I'he  smoke-pipe  opens  below  into  a  flue  in  the  wall.  By  fixing  al  the 
{loint  a  an  outlet-pipe  for  vitiated  air  (see  Fig.  173),  and  openings  for 
the  introduction  of  fresh  air,  according  to  the  systems  of  Boyle  or  Tobin 
(see  Figs.  27  and  i8),  thorough  ventilation  is  easily  obtained. 

Heating  and  ventilation  for  railway  carriages  has  been  organized  in  an 
ingenious  manner  by  M.  Mohring,  an  engineer  at  Helsingfors  (see  Figs. 
174  and  175. 

'J"he  floor  of  the  carriage  is  double,  so  constructed  that  the  intervening 
si)ace  forms  the  chamlier  n,  where  the  air  is  heated.  This  space  is  en- 
larged from  top  to  bottom  towards  the  middle  of  the  carriage,  where  it 
becomes  large  enough  to  permit  the  introduction  of  a  calorifer.  The 
upper  floor  is  pierced  with  openings  (b)  covered  with  small  wire  through 
which  fresh  air  can  pass.  Other  openings  (c),  covered  in  the  same  way, 
are  made  in  the  lower  floor  beside  the  calorifer,  and  serve  to  bring  fresh 
air  into  the  heated  chamber. 

The  calorifer  consists  of  a  cast-iron  stove  {d\  with  exterior  wings ;  a 
grating  with  an  ash-pan  below  (e)  ;  towards  the  top  it  communicates  with 
the  chimney  (/) ;  this  has  a  casting  of  sheet-iron  (w)  provided  at  the  upper 
part  with  a  valve  («),  which  may  be  opened  when  it  is  very  cold  to  raise  the 
temperature  of  the  carriage. 
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Pig.  174.— IlEATisn  and  Ventilation-  o 

SVSTEM),    LONGITfl>: 

The  air  penetrates  to  the  inside  of  the  carriage  between  the  casing  and 
chimney.  \V'hen  it  is  not  ver>-  cold  this  air  passes  out  above  the  roof,  and 
assists  ventilation.  The  casing  is  also  useful  in  guarding  against  all 
danger  of  fire,  and  excessive  radiation  of  heat.  The  chimney  has  a 
wicket  (u),  from  which  the  inside  of  the  stove  may  be  seen. 

The  fuel,  which  may  be  coal,  coke,  wood,  or  turf,  is  put  into  the  chim- 
ney by  an  opening  (g) ;  the  upper  port  of  the  stove  may  be  shut  by  means 
of  the  key  /(,  A  discharge-pipe  in  cast-iron  is  connected  with  the  stove  ; 
it  bends  round  the  stove  and  opens  above  the  key  h  into  the  shaft,  where 
a  regulating  valve  is  placed 

K   K 


Fic.  175.— Hkatinu  and  Ventilation  o\-  Railway  CARRiAUts  (Mohrimj's 
SifSTtM),  Tkaksverse  Section. 

In  order  to  light  the  stove,  the  valve  /  is  shut,  and  the  key  /;  opened. 
A  small  quantity  of  wood  is  put  in  at  first,  afterwards  more,  until  the 
stove  is  full ;  the  key  A  is  then  shut,  and  the  valve  /  re-opened.  The 
products  of  combustion  are  forced  out  through  the  pipe  i,  which  is  thus 
liealed,  and  assist  the  stove  in  heating  the  hot-air  chamber  from  which 
the  warm  air  ascends  into  the  carriage  through  the  opening  i. 

■The  vitiated  air  escapes  by  valves  {71)  placed  in  the  roofs  of  the  carriage, 
and  provided  with  Wiman's  aspirator  (see  p.  458). 

The  temperature  is  regulated  by  the  thermometer.  It  may  be  main- 
tained without  difficulty  at  15°  C,  even  on  the  most  northerly  railroad, 
that  is,  the  line  ending  at  the  town  of  Ul^aborg,  where  the  temperature 
sometimes  reaches  —35°  C. 

During  winter  the  carriages  are  provided  with  double  windows,  and 
all,  even  the  third  class,  have  calorifers  and  lavatories. 

Sanitary  Arrangrements  relating  to  Water.— HelsingfOTs  has 
possessed  a  water  service  since  1877.  The  water  is  brought  from  the 
Vanda,  which  flows  about  6  kilometres  from  the  city,  and  is  filtered 
through  sand. 
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A  hydraulic  engine  raises  the  water  into  a  granite  reservoir  built  on 
ihe  mountain  of  Djurgdrden,  and  it  arrives  in  the  city  by  simple  gravi- 
tation. 

The  large  pipes  are  made  of  cast-iron.  Inside  the  houses  the  use  of 
wrought-iron  is  permitted.  Lead  pipes  are  forbidden  except  in  factories 
.and  industrial  establishments,  where  the  water  is  not  used  for  cooking  or 
drinking,  or  where  it  is  distilled. 

The  connection  of  private  houses  with  the  service  pipes  is  not  yet 
•enforced. 

The  payments  for  water  are  either  reckoned  at  so  much  for  each  room 
-{as  in  Stockholm),  or  a  meter  is  used.  In  the  first  case,  the  price  is 
-calculated  at  about  4  francs  per  room. 

The  consumption  is  at  present  about  55  litres  per  day  for  each  person. 
There  are  fountains  for  the  use  of  the  public  in  several  parts  of  the  city, 
-and  supplies  for  the  public  urinals  or  fires.  The  water  service  is  the  pro- 
perty of  the  city.  The  river  from  which  the  water  is  taken  flows  partly 
through  marshes,  partly  through  cultivated  fields  ;  but  even  after  filtration 
it  remains  turbid  and  brownish  in  colour.  According  to  the  analysis  of 
Eckendahl,  of  Stockholm,  it  contains  : — 


Vn  filtered 
Filtered  . 


Organic 
Carbon. 


2 -08 
179 


Organic 
Nitrogen. 


0-I55 
0*151 


Nitrates  and 

Nitrites. 


0*007 
0*007 


Ammonia. 


O 
O 


Total 
Nitrogen. 


0*162 
0158 


Oxygen 
consumed. 


1*84 
1*56 


Several  methods  for  improving  the  water  are  shortly  to  be  tried.  The 
effects  which  might  be  produced  by  the  employment  of  filtering  beds  of 
^jreater  thickness,  slower  filtering  and  less  pressure,  are  under  consideration. 
It  is  also  proposed  to  purify  the  water  by  the  apparatus  invented  by  the 
engineer  Anderson,  of  London,  called  the  "revolving  purifier."  This  is 
composed  of  a  sheet-iron  cylinder  holding  a  certain  quantity  of  iron 
filings.  The  water  comes  in  at  one  end  of  the  cylinder,  remains  during 
four  or  fi\Q  minutes  in  contact  with  the  iron  filings ;  then  flows  at  the 
other  end  of  the  cylinder  into  a  trench,  where  it  is  impregnated  with  air  by 
means  of  a  blast  engine ;  it  then  falls  into  a  basin,  where  it  remains  from 
six  to  ten  hours  that  the  iron  oxide  may  be  precipitated  ;  lastly,  it  passes 
through  an  ordinary  sand  filter  where  purification  is  completed.  This 
method  decomposes  organic  substances ;  when  in  contact  with  the  iron, 
-carbonate  of  iron  is  formed,  which  becomes  decomposed  on  exposure  to 
^ir. 

The  system  in  use  in  Antwerp,  and  in  several  other  cities,  only  adds 
about  I  'So  francs  per  1,000  cubic  metres  of  water  tp  the  cost  of  purifica- 
tion. 

A  very  simple  method  of  aerating  water  is  that  invented  by  the  engineer 
Soderqvist,  of  Helsingborg,  in  Sweden,  He  causes  the  water  to  flow  over 
screens  of  sheet-iron  in  the  form  of  umbrellas,  having  a  diameter  of  i'8o 
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mbtre,  placed  horizontally  at  the  upper  end  of  the  vertical  pipes  through 
which  the  water  flows. 

The  engineer  Hansen,  of  Helsingfors,  has  proposed  the  combination 
of  Anderson's  purifier  with  Sodercjvist's  screens  so  as  to  render  the  blast  of 
air  unnecessary. 

Foods. — The  Hygienic  Code  obliges  all  the  city  communes  to  establish 
"  special  regulations  suitable  to  local  conditions  and  needs,  containing  not 
only  directions  for  the  Health  Commission,  but  also  rules  for  the  inspectioft 
of  lodgings,  the  organization  of  drainage,  of  industries  dangerous  to  health, 
and  in  general  all  matters  relating  to  public  hygiene." 

The  inspection  of  provisions  is  undoubtedly  included  in  this  categor)-. 
Helsingfors  does  not  yet  possess  any  special  regulations  for  this  purix)se, 
except  some  general  rules  prescribed  by  a  police  order  of  the  29th  March, 
1878,  for  the  maintenance  of  cleanliness  where  meat  and  fish  are  sold. 

The  Municipal  Council,  in  its  sitting  of  the  3rd  December,  1889,  decided 
that  regulations  as  to  foods  should  be  prepared  and  a  Bureau  of  H>*giene 
instituted. 

A  new  market  for  the  sale  of  provisions  has  been  built  since  1889,  but 
the  principal  markets  are  still  held  in  the  open  air  in  public  squares. 

For  regulating  the  sale  of  milk,  the  Urban  Commission  {Siadsfullmiiktige) 
adopted  regulations  similar  to  those  in  force  in  Sweden  on  the  i8th  No- 
vember, 1889. 

The  prefect,  in  conjunction  with  the  Aldermanic  Council,  has  made  the 
following  rules  for  bakers,  confectioners,  pastry-cooks,  and  pork-butchenv 
as  a  supplement  to  the  Helsingfors  police  regulations. 

1.  The  places  where  work  is  carried  on  must  always  be  kept  clean,  also 
depots,  stores,  passages,  ante-rooms,  etc.  For  this  purpose  the  walls  and 
ceilings  must  be  painted  in  oil,  or  limewashed  every  year,  and  the  floors 
made  of  materials  which  can  be  cleansed  without  difficulty. 

2.  All  these  places  must  be  thoroughly-  ventilated. 

3.  Persons  working  at  these  trades  must  always  be  very  clean ;  bakers 
and  confectioners  must  wear  white  clothes  which  can  be  easily  washed. 
Pork- butchers  must  wear  similar  aprons. 

4.  Work-rooms,  depots,  and  stores  must  never  be  used  as  sleeping-rooni.s 
and  they  must  not  be  placed  in  passages  leading  to  workmen's  lodgings, 
nor  be  in  communication  with  them. 

5.  All  the  above-mentioned  places  must  be  protected  from  the  air  of 
sewers,  latrines,  and  other  injurious  influences. 

6.  All  the  implements  in  use  must  be  frequently  cleaned  with  the  greatest 
care,  and  the  ingredients  used  must  be  of  the  best  quality. 

7.  If  there  is  a  sink  in  the  premises,  it  must  receive  special  attention, 
also  the  floor  and  walls. 

Arrangrements  relating  to  the  Ground.— Cleansing.— ^^ith  iev: 

exceptions  the  streets  of  Helsingfors  are  paved  with  pebbles,  and  this  state 
of  things  is  not  easily  remedied,  the  less  so  as  the  city  does  not  take  in  hand 
the  care  of  the  streets,  but  leaves  it  to  the  neighbouring  owners. 
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The  inconveniences  occasioned  by  this  kind  of  paving  are  numerous 
from  the  sanitary  stand-point :  dirt  is  easily  introduced  into  the  unequal 
interstices  of  the  stones  ;  dust  accumulates,  and  is  blown  about  by  every 
breeze,  corrupting  the  atmosphere ;  finally,  it  is  impossible  to  clean  them 
thoroughly  by  watering. 

Cleaning  of  the  streets  near  private  houses  is  managed  by  their 
owners.  Public  places  are  cleaned  by  contractors  at  the  expense  of  the 
city. 

Sweepings  and  refuse  from  the  yards  may  be  deposited  in  latrines, 
manure  pits,  or  in  chests  placed  for  the  purpose.  There  is  no  regulation  for 
emptying  them,  consequently  large  heaps  are  sometimes  seen  in  the  yards. 
T'he  police  order  of  1878  only  enjoins  that  they  must  not  be  allowed  to  ac- 
cumulate too  much,  but  must  be  deposited  in  small  quantities  in  places  set 
apart  in  the  territory  of  the  city,  or  beyond  the  suburbs. 

Refuse  must  be  removed  during  the  night  in  water-tight  carts.  In  sum- 
mer a  large  quantity  is  loaded  on  to  covered  barges,  and  taken  to  farmers 
who  have  contracted  for  its  disposal. 

Drainas^e. — The  system  of  sewers  dates  from  1878.  It  consists  of 
pipes  of  small  diameter,  some  made  of  brick,  others  of  glazed  pottery, 
conducting  the  sewage  to  the  sea. 

Little  is  done  for  their  ventilation,  and  there  is  no  flushing.  The  unsuitable 
position  of  the  outfalls  causes  great  nuisances,  and  makes  new  arrangements 
necessary. 

The  regulations  concerning  the  drainage-pipes  of  houses  are  equally 
defective,  especially  as  there  is  no  inspection  at  the  time  they  are  made,  or 
subsequently. 

As  in  other  branches  of  public  hygiene,  no  improvements  can  be  ex- 
pected until  sanitary  regulations  are  established,  such  as  those  prescribed 
by  the  Hygienic  Codes,  and  a  Bureau  of  Hygiene  is  opened. 

Privies.^ — The  primitive  system  of  cesspools  has  not  yet  been  abandoned 
in  Helsingfors.  There  is  a  considerable  number  of  latrines  in  the  yards, 
and  they  are  generally  joined  to  the  stable,  the  manure  being  discharged 
into  the  same  pits.  These  are  sunk  in  the  ground,  and  the  closets  are 
placed  at  a  certain  height  above  them. 

The  regulations  for  buildings  enjoin  that  the  pit  shall  be  water-tight, 
that  is,  made  in  cement,  or  covered  with  planks  well  joined  and  tarred 
inside.  They  must  be  so  arranged  as  to  be  easily  emptied  and  properly 
ventilated  by  means  of  a  shaft  rising  above  the  ridge  of  the  roof. 

In  those  parts  of  the  city  which  have  no  sewers,  the  same  pit  also 
receives  the  waste  water. 

Cesspools  which  cannot  be  made  or  kept  water-tight  are  to  be  condemned 
from  the  sanitary  standpoint.    At  Helsingfors  they  are  much  too  large,  and 

*  The  Municipal  Council  in  1892  resolved  to  suppress  the  system  of  privies  in 
J  lelsingfors,  and  to  introduce  earth-closets.  The  pails  are  required  to  be  placed  above 
the  ground-level,  and  the  ground  to  be  impermeable.  The  cleansing  of  these  will  be 
done  by  the  town  authorities. 
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diffuse  a  strong  odour,  forming  the  principal  cause  of  the  unwholesome  air 
noticed  in  crowded  houses. 

In  apartments  occupied  by  persons  in  easy  circumstances,  closets  are  in 
general  use,  provided  with  separate  movable  receptacles  for  solid  dejecta 
and  urine.  This  apparatus  is  not  objectionable  when  kept  in  good  order 
and  ventilated. 

Owing  to  ignorance  much  hesitation  has  been  felt  as  to  the  introduction 
of  water-closets  into  the  houses.  But  as  the  Health  Commission  has  ex- 
pressed approval  of  them,  it  may  be  hoped  that  these  unreasonable  appre- 
hensions will  soon  be  dissipated. 

Stabl6S* — There  are  no  regulations  in  force  concerning  the  construction 
and  management  of  stables. 

Abattoir. — A  public  abattoir  has  been  built  by  a  private  company  in 
an  open  space  in  a  bay  of  the  sea,  to  which  is  attached  a  tripe-sho[)  and  a 
candle  factory. 

The  building  is  on  the  same  plan  as  the  markets,  and  includes  two  lari^e 
abattoirs  separated  by  a  scalding-house.  The  intestines  of  the  animals  are 
put  into  a  separate  room  adjoining  the  building,  and  thence  taken  to  a 
covered  place  at  some  distance  from  the  abattoir,  where  they  are  mixed 
with  lime. 

The  abattoir  is  made  of  wood  with  a  floor  of  asphalte.  The  floors  have 
gutters  in  the  centre,  and  slope  towards  the  sea  to  which  the  water  used 
for  cleansing  flows  directly. 

On  the  same  ground  is  a  stable  for  animals  to  be  slaughtered,  and  at  a 
little  distance  is  the  house  for  the  insjjector  and  workpeople. 

Although  this  establishment  is  still  defective,  its  existence  indicates  great 
progress  in  the  interests  of  the  public  health. 

At  present  there  is  no  general  regulation  for  the  building  of  abattoin^ 
their  construction  and  inspection.  All  these  subjects  are  included  in  the 
special  regulations  for  the  city. 

Cattle  are  not  yet  submitted  to  inspection  before  slaughtering.  Meat  is 
not  inspected  before  it  is  put  on  sale. 

Up  to  the  present  it  has  not  been  considered  necessar)-  to  have  a  cattle 
market  annexed  to  the  abattoir.  Animals  are  bought  in  the  countr)' 
and  taken  to  farms  near  the  city  whence  they  are  removed  to  the  abattoir. 

Preventive  Measures  against  Infectious  Diseases.— Vaccina 

tion. — The  depot  for  vaccine  at  Helsingfors  is  superintended  by  the  city 
doctor,  and  vaccination  is  placed  under  the  immediate  sui^ervision  of  the 
Medical  Council. 

Vaccination  is  performed  by  the  chief  of  each  depot  and  his  assistant- 
vaccinators. 

The  chief  must  keep  a  constant  supply  of  vaccine  that  he  may  be  able 
to  provide  it  at  once  when  required  by  the  communes  in  his  district. 

He  must  instruct  any  who  desire  it  in  the  art  of  performing  vaccination^ 
and  subsequently  give  them  a  certificate  of  competence.  Arrangements 
have  been  recently  made  for  providing  the  dej^t  with  animal  vaccine. 
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Isolation.— Treatment  of  the  Sick.  —  The  measures  actually  in 
use  for  preventing  the  spread  of  disease  do  not  satisfy  present  require- 
ments. 

The  city  hospital  contains  only  30  beds,  but  as  i  per  1,000  of  the  popu- 
lation is  usually  considered  necessar)%  it  follows  that  60  beds  would  not  be 
too  many. 

This  hospital  was  opened  in  1886.  It  includes  two  large  wards  with  12 
beds  in  each ;  one  ward  for  each  sex,  and  four  smaller  rooms. 

Ventilation  is  managed  by  openings  made  in  the  wall,  and  by  stoves  with 
casings.  A  common  chimney-shaft  with  which  all  the  rooms  communicate 
carries  off  the  vitiated  air.  • 

This  system,  and  the  arrangement  of  the  wards  side  by  side,  do  not  accord 
with  the  general  principles  to  be  observed  in  hospital  buildings. 

The  inconveniences  are  mitigated  by  the  splendid  situation  of  the  estab- 
lishment, on  a  mountain  by  the  side  of  the  sea,  and  by  its  large  extent^ 
covering  a  space  of  38,000  square  metres. 

A  building  for  domestic  offices  and  a  laundry  adjoin  the  hospital.  There 
are  no  special  carriages  for  the  conveyance  of  infectious  patients. 

IHslnfection* — in  1888  a  house  for  disinfection  was  built  by  the  city 
authorities.  It  is  provided  with  a  stove  made  by  Schimmel  de  Chemnitz,, 
similar  to  the  system  of  Geneste  and  Herscher,  of  Paris. 

The  building  is  com  jK)sed  of  a  place  for  disinfection,  divided  by  a  middle 
wall  into  which  the  stove  is  fitted,  so  that  the  side  on  which  the  infected 
clothing  is  put  in  is  completely  separated  from  that  on  which  it  comes  out 
purified.  The  first  of  these  rooms  communicates  with  a  bath-room  for  the 
use  of  the  staff  of  the  establishment. 

Disinfection  of  private  houses  is  managed  by  the  health  police  according 
to  the  directions  of  the  city  doctor,  but  regular  and  compulsory  disinfection 
has  not  yet  been  introduced. 

MOFtuaries. — Burial  Places. — There  are  no  mortuaries  in  Helsing- 
fors  to  which  the  bodies  of  persons  who  have  died  in  a  crowded  house  can 
be  removed.  In  order  that  the  regulations  of  the  sanitary  law  may  be 
carried  out,  it  is  proposed  to  acquire  a  piece  of  ground  about  12  kilometres 
from  the  city  for  a  new  cemetery. 

Permission  to  lay  out  a  new  cemeter}'  must  be  obtained  from  the  Senate. 
With  this  application  must  be  sent  a  plan  of  the  ground  indicating  the 
nature  of  the  soil,  the  distance  from  the  nearest  houses,  the  position  and 
direction  of  flow  of  neighbouring  streams  and  wells.  This  information 
must  be  accompanied  by  a  rep)ort  from  the  provincial  doctor  as  to  the 
suitability  of  the  site  from  the  standpoint  of  the  public  health  (Circular  of 
the  Senate  of  the  15th  April,  1886). 

Prostitution* — As  we  have  already  remarked,  prostitution  does  not 
come  under  the  jurisdiction  of  the  Health  Commission  {ffe/sovdrdsnamndi) 
but  is  regulated  by  the  Medical  Council  {Mediciualstyrelsen)  and  the  ad- 
ministrative police.  It  is  superintended  by  a  special  bureau  including  a 
medical  department  and  a  police  department.     The  first  is  represented  by 
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the  Medical  Inspector ;  the  second  is  under  the  direction  of  the  Commis- 
sioner of  the  detective  police,  assisted  by  two  officers. 

The  duties  of  the  Commissioner  are  as  follows  : — 

To  send  to  the  police  bureau  a  report  on  the  inspections  ; 

To  send  to  the  hospital  ad  hoc  all  women  found  to  be  safTering  from 
venereal  disease,  and  any  who  are  suspected  to  be  so  suffering ; 

To  register,  according  to  a  special  form,  all  women  who  ought  to  be 
subjected  to  inspection,  to  erase  the  names  of  those  who  have  died  or 
have  left  the  city,  or  give  guarantees  that  they  will  renounce  prostitution  ; 

To  inform  against  women  suspected  of  leading  a  vicious  life,  notice  the 
irregularities  of  registered  women,  and  bring  to  the  bureau  any  who  have 
neglected  to  submit  themselves  to  inspection,  or  who  require  a  special  in- 
spection ; 

To  send  to  the  Commissioner  of  the  district  every  three  months  a  list  of 
persons  registered  at  the  bureau,  with  their  addresses  ; 

To  send  a  list  of  the  women  to  the  doctor  on  the  days  for  inspection. 
The  Medical  Inspector,  who  is  appointed  by  the  Medical  Council,  must 
present  a  monthly  report  on  the  number  of  women  roistered  at  the  bureau 
in  the  course  of  the  month,  the  number  of  persons  diseased  or  supxx)sed 
to  be  so,  the  number  of  persons  sent  to  the  hospital,  etc.  He  should  add 
to  this  report  any  observations  likely  to  be  of  service  to  the  public  health. 

Inspection  is  made  once  a  week. 
.   Public  Buildings. — Hospitals.— In  the  last  twelve  years  a  number  of 
public  buildings,  schools,  hospitals,  barracks,  etc.,  have  been  erected  in 
Helsingfors,  in  which  some  attempt  has  been  made  to  meet  the  require- 
ments of  hygiene. 

In  the  endeavour  to  attain  such  perfection  as  is  possible,  the  choice  of 
too  complicated  systems  has  often  been  made,  especially  for  heating  and 
ventilation. 

Public  buildings  have  all  the  great  advantage  of  being  built  on  suffi- 
ciently large  sites.  Several  of  these, — the  new  hospital  for  sui^ery,  the 
lying-in  hospital,  and  the  city  hospital,^ — are  so  favourably  situated  that  few 
^establishments  of  the  same  kind  can  compare  with  them.  All  these  are 
built  on  a  granite  formation,  in  an  oi)en  space  with  a  view  of  the  sea. 

The  new  hospital  for  surgery,  which  was  opened  in  1888,  is  on  the  west 
side  of  the  Observatory  Hill,  and  occupies  a  space  of  21,000  square  metres. 
It  is  composed  of  four  pavilions  of  different  sizes,  each  liaving  two  storeys, 
and  a  pavilion  for  isolation,  with  a  total  accommodation  for  1 54  patients ; 
the  domestic  offices  are  at  the  side,  separate  from  the  pavilions. 

Two  of  the  large  pavilions  have  two  wards  containing  twelve  beds  on 
■each  storey.  The  wards  are  separated  by  a  large  room  which  serves  as  a 
dining-room,  and  by  four  small  wards  each  containing  one  bed;  the  smaller 
pavilions  have  four  rooms. 

The  pavilions  are  connected  by  corridors  on  two  storeys. 

The  pavilion  for  isolation  contains  six  rooms  and  fourteen  beds. 

The  floor  of  the  rooms  is  waxed  parquet,  in  small  squares  of  oak ;  the 
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floors  of  the  corridors  and  dining-room  are  asphalted ;  and  the  vestibule  is 
in  mosaic  stone,  50  cubic  metres  are  allowed  for  each  bed,  and  the  ventila- 
tion is  at  the  rate  of  75  cubic  metres  in  the  hour. 

The  ventilation  of  the  hospital  is  effected  by  means  of  a  system  of  ex- 
pulsion and  aspiration. 

Fresh  air  enters  by  a  little  tower,  and  is  drawn  by  bellows  into  an  air- 
chamber  in  the  ground  floor,  whence  it  is  driven  by  the  same  blast  into 
pipes  opening  into  the  wards. 

In  summer  the  air  introduced  is  filtered  across  screens  of  cloth  arranged 
in  zigzags. 

In  winter  the  air  introduced  is  directed  over  a  stack  of  steam-pipes,  and 
has  a  temperature  of  about  1 7°  C,  when  it  enters  the  wards. 

The  current  of  air  has  a  velocity  of  5  to  6  metres  a  second. 

Besides  the  warm  air  introduced  by  the  ventilating  apparatus,  each 
pavilion  is  heated  with  hot  water. 

The  water  is  heated  by  steam  issuing  from  a  boiler,  common  to  the 
whole  hospital,  but  the  apparatus  for  each  pavilion  may  also  be  heated 
separately.  When  the  propeller  is  at  work,  it  is  not  necessary  to  warm 
the  aspirating  channel. 

The  two  systems  may  thus  be  put  in  play  apart  from  each  other. 

The  latrines  are  provided  with  movable  tanks  and  separate  drainage  for 
the  urine ;  the  tubs  placed  in  vaults  on  the  ground  floor  are  put  in  a 
chamber  of  masonry  hermetically  closed.  The  top  of  this  chamber  is 
provided  with  a  ventilating-pipe  about  30  centimetres  in  diameter,  which  is 
carried  above  the  roof,  the  air  in  it  being  warmed  by  means  of  a  jxitroleum 
lamp  placed  inside. 

Between  the  pan,  which  is  made  of  iron,  painted  white,  and  the  wooden 
seat  there  is  a  space  of  two  centimetres  by  which  the  air  is  drawn  down- 
wards, and  into  the  discharge-pipe,  whence  it  escapes  by  the  pipe  mentioned 
above. 

The  closet  has  a  window  opening  on  the  fresh  air.  Each  pan  has  a 
discharge-pipe.     The  system  is  considered  satisfactory. 

The  hospital  possesses  a  disinfecting  establishment  with  a  stove  on 
SchimmeFs  system. 

The  lying-in  hospital,  situated  to  the  south,  on  an  elevation  near  the 
hospital  for  surgery,  occupies  a  site  of  30,800  mfetres.  It  includes  four 
detached  pavilions,  one  of  which  contains  six  rooms  with  one  bed  in  each; 
two  others  have  wards  for  eight  to  ten  beds  separated  by  a  room  for  (delivery 
containing  three  beds  ;  the  fourth  pavilion,  which  is  reserved  for  emergen- 
cies, contains  only  two  rooms  and  fiy^  beds. 

In  the  large  wards  50  cubic  metres  of  air  arc  allowed  for  each  bed ;  in 
the  small  ones  75  mfetres :  the  air  is  renewed  at  the  rate  of  75  and  125 
metres  per  hour  for  each  bed. 

This  establishment  is  distinguished  from  the  others  by  its  simple  and 
effective  system  of  heating  and  ventilation  by  means  of  stoves  with  casings 
'and  by  aspiration. 
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The  stoves  in  the  large  rooms  have  a  casing  of  sheet-iron,  and  are  fiited 
in  couples  near  the  outside  wall. 

In  the  smaller  rooms  they  are  made  of  earthenware.  The  vitiated  air 
escapes  by  pipes  which  oi>en  in  different  parts  of  the  room,  pass  under  the 
floor  and  unite  in  a  ventilating-shaft  placed  in  the  middle  of  the  inside 
wall,  and  heated  bj'  a  slow  combustion  stove.  In  front  of  the  shaft  and 
connected  with  it  is  a  common  stove,  which  is  heated  during  the  winter. 

Each  of  the  large  wards  has  a  separate  aspi rating-shaft,  so  that  its  venti- 
lation is  independent. 

Ventilation  by  the  windows  has  had  special  attention.  \'entilators  40 
centimetres  in  diameter,  closed  by  movable  valves,  have  been  placed  in 
the  wall  above  and  below  each  window  in  order  to  ensure  a  complete  re- 
newal of  air  in  the  wards. 

These  pavilions  have  been  constnicted  half  in  brick  and  half  in  wood, 
that  it  might  be  ascertained  whether  the  materials  emplojed  in  building 
had  any  influence  on  heating,  ventilation,  and  other  sanitarj-  conditions. 
Since  the  building  of  the  lying-in  hospital  in  1878  no  great  difference  in 
these  respects  has  been  remarked.  The  wards  constructed  of  wood  are 
lined  inside  and  out  with  planks  painted  in  oil,  those  of  brick  are  plastered 
and  painted  with  oil  inside.     The  wood  used  is  deal. 

The  ordinary-  pavilions  have  closets  with  movable  tanks.  The  u-ails  and 
floor  are  cemented  and  provided  with  ventilators.  In  these  closets  are 
portable  receptacles  for  the  contents  of  the  bed-pans  used  by  bedridden 
patients.  'J'hese  receptacles,  which  hold  about  25  litres,  are  em|itied  eveiy 
day. 

In  the  jtavilion  for  emergencies  is  a  kind  of  closet  invented  by  the 
engineer  C.  Hult,  by  means  of  which  the  excreta  are  burnt  The  apparatus 
is  shown  in  the  following  figures  :— 


.  Receptacle  Tor  excreta — a.  hearth. 
t.   Pipe  Cor  smoke.       f,  Cliimiie: 
H.  Wooden  seat,        0.  Iron  lid. 
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It  is  faced  with  sheet-iron  within  and  without.  The  space  between  the 
iron  cylinders  is  filled  with  cement.     The  urine  flows  away  separately. 

Each  time  that  the  apparatus  has  been  used  sticks  or  shavings  ^  are 
thrown  in ;  when  full,  the  wooden  seat  is  removed  and  an  iron  lid  substi- 
stuted ;  the  fire  is  then  lit,  and  in  a  short  time  the  contents  are  burnt. 

The  fireplace  makes  this  closet  a  little  higher  than  those  in  ordinary  use. 
It  is  reached  by  steps. 

Workmen's  Houses. — It  is  thirty  years  since  the  first  dwellings  for 
workmen  were  constructed  in  the  A'illa  Lugnet,  Rue  de  Lapprick.  Since 
then  a  considerable  number  have  been  built  in  different  parts  of  the  town. 

As  no  building  regulations  are  in  existehce,  the  requirements  of  hygiene 
have  not  always  been  considered  in  these  dwellings  ;  most  of  them  are 
constructed  of  wood.  They  have  two  storeys,  and  are  divided  by  cor- 
ridors. 

lately  other  dwellings  have  been  erected,  which  are  cited  as  models 
from  the  hygienic  standpoint.  Among  these  may  be  mentioned  the  group- 
belonging  to  the  company  Arbetaranesi  Helsingfors  Bygnadsakliebolagy 
constituted  of  workmen  and  other  persons  entrusted  in  the  enterprise,  and 
the  buildings  erected  by  the  associations  Aiku  and  Taimi,  composed  ex- 
clusively of  workmen. 

The  first  of  these  groups,  including  20  dwelling-houses,  is  situated  be- 
tween the  streets  Graesviksgatan,  Barnhemsgatan,  Arbetaregatan,  built  on 
a  site  of  12,500  square  metres  close  to  the  sea. 

The  arrangement  of  the  buildings  is  shown  on  the  plan  of  Fig.  178. 
The  houses  built  of  wood  have  one  storey  only,  and  include  from  4  to  6 
tenements,  composed  of  a  room  with  kitchen  arranged  as  in  Figure  179. 

There  are  98  tenements  in  the  group. 

The  rooms  are  heated  by  earthenware  stoves  provided  with  ventilating- 
pipes  for  the  escape  of  the  vitiated  air. 

Fresh  air  enters  by  the  windows,  one  sash  of  which  opens  ;  it  is  forbidderr 
to  fasten  this  up  in  winter. 

Each  tenement  is  isolated,  has  a  separate  staircase,  a  garret,  a  cellar,  and 
a  closet.  The  latter  is  a  vaulted  room  in  the  basement.  It  is  entered 
from  the  outside  and  lighted  by  a  small  window.  The  excreta  fall  into  ^ 
movable  tank. 

A  large  ventilating-pipe  rises  from  under  the  seat  to  the  kitchen  chimney, 
and  is  continued  with  the  smoke-pipe  above  the  roof.  This  secures  so- 
thorough  a  draught  that  there  is  no  unpleasant  odour. 

Each  tenement  has  its  small  garden  and  share  of  the  open  space  reserved 
between  the  houses.  The  general  aspect  of  the  place  is  made  singularly 
pleasing  by  the  various  modes  of  cultivation.  The  company  has  taken, 
care  to  plant  trees  in  each  inclosure. 

The  laundries  and  bake-houses  are  in  a  separate  building  {h\  near  which 
a  place  is  reserved  for  solid  refuse.     This  depot  is  too  large  and  too  deep' 

*  Turf  or  peat  may  also  be  used. 
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Fig.  178,— Plan  of  a  (Jroup  of  Workmen  s  Dwellings. 
Om  Garden.         b.  Laundry  and  bakehouse. 

^a  defect  in  construction  very  common  in  Finland),  the  refuse  is  accumu- 
lated in  too  large  quantitities,  and  its  cleansing  is  difficult 

There  are  drains  for  waste  water  in  the  court  communicating  with  the 
sewer  by  a  pipe.     The  drains  are  too  large  and  too  near  the  basement. 

Water-taps  are  placed  in  the  court 

As  yet  there  is  no  legal  regulation  determining  the  space  to  be  allowed 
for  each  f>erson  in  workmen's  houses.  It  is  the  duty  of  the  Commission 
of  Health  {Hdsovdrdsniimfid)  to  decide  in  each  particular  case. 

According  to  the  statutes  of  the  above-mentioned  company,  the  same 
tenement  must  not  be  inhabited  by  more  than  seven  persons  belonging  to 
the  same  family,  children  counting  equally  with  adults. 

Each  tenement  occupies  a  space  of  from  80  to  90  cubic  metres.  The 
Jheight  of  the  rooms  is  from  2*90  metres.  The  rent  is  about  26  francs  a 
month. 

There  is  a  resident  superintendent,  who  is  responsible  for  the  good  order 
and  cleanliness  of  the  premises. 

There  is  no  regular  inspection  of  lodging-houses  by  the  authorities  in 
Helsingfors.  This  question  is  one  which  ought  to  be  settled  by  a  special 
sanitary  regulation,  according  to  the  terms  of  the  Code  of  Hygiene. 

Since   1883  Helsingfors  has   possessed  a   night   refuge  for  workmen 
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FiC.  179,— llAN  OF  A  HOCSE  WITH  Foik  Tenkmems. 
I.  Kitchens.         z.  Anle-rooms.         3.  Dining-rooms. 

established  by  a  benevolent  society.  Forty-five  persons  can  be  accommo- 
dated in  it. 

Hygiene  of  Factories.— The  regulations  concerning  the  hygiene  of 
factories  are  found  in  the  Code  of  Hygiene  of  1879  and  in  the  new  law  of 
1889  relating  to  the  protection  of  workmen  in  industrial  occupations. 

The  government  has  appointed  a  committee  to  draw  up  a  plan  for  the 
establishment  of  an  office  for  workmen  on  the  model  of  those  in  Gennany 
and  Austria- 

In  the  meantime  the  workmen  have  themselves  made  arrangements  for 
mutual  assistance  b)-  founding  a  workmen's  association,  a  co-operative 
society,  and  an  office  for  help  in  sickness  and  the  expenses  of  burial. 

A  considerable  numlwr  of  manufacturers  have  also  insured  their  work- 
men against  accidents. 

In  the  new  law  the  sanitary  oversight  of  factories  is  given  to  s|iecial 
inspectors,  who  are  responsible  to  the  Council  of  Trades  {Indusiris/yre/sen). 

Thus  one  of  the  most  important  branches  of  public  hygiene  has  Ijeen 
taken  away  from  the  medical  authority  and  entrusted  to  mere  offinials. 
This  arrangement  does  not  work  well. 

As  the  Council  of  Trade  does  not  include  any  professor  of  hygiene,  a 
satisfactory  result  will  not  be  attained  until  a  competent  doctor  is  ap- 
pointed, who  may  be  entrusted  with  the  superintendence  of  the  sanitary 
department. 

Hygiene  of  Schools. —  The  Senate  has  issued  regulations  for  the 
building  and  ventilation  of  school  buildings  in  a  circular  dated  the  Sth  of 
September,  1859. 

Certain  regul.itions  are  also  found  in  the  Code  of  Hygiene  of  1879,  '^"t 
they  are  of  too  general  a  character  to  gi\e  good  results. 

Competition  has  been  invited  in  order  to  ascertain  the  most  convenient 
plan  for  building  a  primarj-  school  in  the  country.  Most  of  the  school 
buildings  maintained  by  the  State  [lave  been  rebuilt  within  the  last  few 
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years,  and  now  satisfy  the  requirements  of  hygiene  in  the  arrangements  and 
furniture  of  the  class-rooms  also.  It  is  necessary  that  the  staff  of  teachers 
•should  have  some  elementary  knowledge  of  hygiene  if  it  is  to  be  carried 
out  in  a  satisfactory  manner. 

The  regulations  with  regard  to  the  power  of  the  sanitary  authorities  in 
relation  to  schools,  especially  in  cases  of  epidemic,  are  altogether  defective. 

The  best  way  of  remedying  this  state  of  things  would  be  to  entrust  this 
department  of  school  hygiene  to  the  authorities  on  public  hygiene,  as  is 
done  in  England  and  Belgium.  No  special  doctor  is  attached  to  the  State 
schools,  but  private  establishments  lately  opened  and  subsidised  by  the 
titate  have  a  school  doctor.  Several  of  these  new  schools  are  for  pupils  of 
both  sexes  who  follow  the  same  course  of  study  in  the  same  classes.  Ci)Tii- 
nastics  are  obligatory  in  all  the  Finland  schools,  and  in  some  private 
institutions  hygiene  is  taught  to  the  pupils  in  the  two  upper  classes. 
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IMPORTANCE  OF  PUBLIC  HYGIENE. 


On  Mortality  from  General  Causes  and  from  Typhoid  Fever. — England  and  Wales. — 
London. —  Scotland. —  Edinburgh.  —  Belgium. —  Brussels. —  France. —  Pails. — Ger- 
many.— Prussia.  — Berlin.  — Austria. — Vienna. — Sweden.  — Stockholm.  — St.  Peters- 
burg.— Finland. — Helsingfors. — Births. — Mortality  of  Great  Cities  and  Towns. — 
Mortality  in  the  Armies. — Cholera  and  its  Relation  lo  Sanitary  Organization. — 
National  Loss  from  Defective  Public  Hygiene. 

Universal  importance  of  Public  Hygiene :  General  Mortality 
and  Mortality  from  Typhoid  Fever.— It  is  only  within  the  past 

twenty  years  that  energetic  measures  have  been  taken  for  the  prevention  of 
disease,  and  the  following  figures  will  show  with  what  results. 

Typhoid  fever  in  all  great  cities  tends  to  assume  an  epidemic  character, 
and  of  all  infectious  diseases  it  is  the  one  which  most  clearly  demonstrates 
the  influence  of  hygienic  measures.  Hence  the  extent  to  which  this  disease 
prevails  in  a  given  locality  may  be  regarded  as  a  fairly  certain  index  of  its 
sanitary  condition. 

In  the  following  table  the  rate  of  mortality  from  typhoid  fever  is  exhibited 
side  by  side  with  the  rate  of  mortality  from  general  causes,  and  in  order  to 
facilitate  the  comparison,  the  former  rate  is  estimated  per  10,000,  and  the 
latter  per  1,000  of  the  population. 

England  and  Wales. 
Annual  Reports  of  Registrar- General, 


Years. 

Mean  Population. 

General  Mortality 
per  XfOoo. 

Mortality  from  Typhoid 
Fever  per  zo^ooo. 

185O7I8S4 

18,301,162 

22*3 

9-8 

1855-1859 

I9»365.856 

22*1 

89 

1860-1864 

20,523,932 

22*2 

8-4 

1865-1869 

21,823,233 

22'5 

91 

1870-1874 

23,272,145 

22 'O 

6-3 

1875-1879 

24,875,820 

21*2 

4*2 

1880-1884 

26,420,557 

19-6 

2-9 

1885-1889 

27.830,179 

188 

2*0 

1890 

28,762,287 

19-5 

1*9 

From  this  table  it  appears  that  the  general  mortality  descended  from 
22*3  to  i9'o,  and  that  from  typhoid  fever  from  9*8  to  1*9,  although  the 
population  had  in  the  same  period  increased  by  one-third  of  its  amount. 

The  diminution  in  the  general  mortality  and  the  continuous  decrease  in 
the  rate  of  mortality  from  typhoid  fever,  both  date  from  the  decade  1870- 
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80,  when .  sanitary  improvements   began  to  be  more  extensively  and  ener- 
getically prosecuted  in  the  cities. 


London. 
Annual  Summary  of  Deaths,  etc.,  in  London. 


Years. 

Mean  Population. 

General  Mortality 
per  1,000. 

Mortality  form  Typhoid 
Fever  per  lo^ooow 

1850- I 854 

1855-1859 
1860-1864 
1865-1869 
I 870- I 874 

1875-1879 

1880-1884 

1885-1889 

1890 

189I 

2,362,386 
2,583.167 
2,804,048 
3,029,138 
3,254,260 
3,586,091 

3,859,99s 
4,058,545 
4,180,021 

4,23M3i 

24*1 

231 
24*0 

24*4 
23*0 

22*5 

21*2 

19-8 

21*4 

21'4 

99 

8-S  . 

9  5 

8-4] 

4*9 

3  3 

27 

IS 

1*5 

1-3 

In  1 89 1  the  city  of  London*  contained  4,231,431  inhabitants.  A  popula- 
tion so  vast  and  concentrated  within  a  space  of  316  square  kilometres 
necessarily  presents  all  the  conditions  favourable  to  the  spread  of  infection, 
such  as  over-crowding,  misery,  poverty,  etc. 

In  spite  of  all  this,  however,  the  above  table  shows  that  the  general 
mortality  has  diminished,  and  also  that  the  mortality  from  typhoid  fever  is 
lower  in  the  metropolis  than  in  England  and  Wales  as  a  whole.  A  more 
decisive  proof  of  the  benefits  of  sanitation  could  scarcely  be  presented. 
The  years  1890  and  1891  show  a  rather  higher  rate  of  mortality  from  all 
causes  than  the  immediately  preceding  years,  in  consequence  of  the  fisital 
prevalence  of  inQuenza. 

Scotland. 
Annual  Reports  of  the  Registrar-General  in  Scotland. 


Years. 

Mean  Population. 

General  Mortality 
per  i,ooa 

Mortality  from  Typhoid 
Fever  per  xo,ooo. 

1860-1864 
1865-1869 
1870-1874 

1875-1879 
1880-1884 

1885-1889 

1890 

3,104,810 
3,245,380 

3,355.837 
3,590,132 
3,784.827 
3,919.078 
4,009,986 

22*2 
22*0 
22 '5 
21*2 

197 
18*7 

197 

^  Before  1869,  typhus  and  typhoid  fevers  are  classed  together,  and  the  above  rates 
include  both  diseases ;  from  that  date  only  typhoid  fever  is  included. 
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Annual  Reports  of  the  Registrar-General  in  Scotland, 
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Years. 

Mean  Population. 

General  Mortality 
per  ZfOoo. 

Mortality  from  Typhoid 
Fever  per  io,ooOt  ^ 

1875-1879 
1 880- 1 884 
1885-1889 
1890 

217,187 
232,235 
262,775 

271,135 

21*7 
20 'O 
18-4 
200 

32 
28 

I  "9 
19 

Belgium. 


Years. 

Mean  Population. 

General  Mortality 
per  1,000. 

Mortality  from  Typhoid 
Fever  per  xo,ooo. 

1865-1869 
I 870-1 874 

1875-1879 
1880-1884 
I 885- I 889 
1890 

4.938,592  . 

5,193,394 

5,433,089 

5,653,363 

5,972.567 
6,147,041 

24*2 

23-4 
21*8 

2I*0 

20 'O 

206 

87 
70 

6-3 
39 

Brussels. 


Years. 

Mean  Population. 

General  Mortality 
per  z,ooo. 

Mortality  from  Typhoid 
Pever  per  zo,ooa 

• 

I 865- I 869 
187O-1874 

1875-1879 
1880-1884 

1885-1889 

163,434 
168,966 

164.755 
168,290 

178,263 

31*96 
28-50 

27 '34 
25*22 

22*46 

10*0 
8*6 
40 

3  3 

2*1 

It  is  evident  from  the  above  table  that  the  rate  of  mortality  from  typhoid 
fever  is  less  in  Brussels  than  in  Belgium  taken  as  a  whole. 


France. 


Years. 

Mean  Population. 

Morulity  per  z,ooo. 

1855-1859 

36,276,978 

24*8 

1860-1864 

37,572,912 

22*3 

1865-1869 

37,890, 195 

23*6 

1870-1874 

36,474,655  * 

25*9 

1875-1879 

37,020,898 

22*5 

1880-1884 

37,754,969 

22*3 

1885-1889 

38,303,381 

21*8 

1890 

38,430,000 

22*8 

^  Franco-Prussian  War. 
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Paris. 
Bulletin  of  Municipal  Statistics.    {Bertillon,) 


Years. 

* 

Mean  Population. 

General  Mortality 
per  x,ooo. 

I 850-1 854 

1,077,479 

28*64 

1855-1859 

1,199,346 

2760 

1860-1864 

1,721,968 

2494 

I 865- I 869 

1.851,274 

25  33  . 

I 870- I 874 

1,851,762 

30 '41  * 

1875-1879 

2,039,030 

2356 

1880-1884 

2,240,910 

25*21 

1885-1889 

2,265,945 

'    2352 

1890 

2,260,945 

24*5 

Mortality  from  Typhoid 
Fever  per  10,000. 


18-45 
1309 

5 '5 
io*8 

6*2 

9  9 

6-7 
30 


From  these  tables  it  is  evident  that  in  France  scarcely  any  progress  has 
been  made  in  public  hygiene.  In  fact,  the  importance  attached  to  the 
subject  in  France  is  very  much  less  than  in  England. 

The  proposals  submitted  to  the  Chambers  from  time  to  time  for  the 
establishment  of  a  code  of  public  hygiene  have  always  been  rejected  on 
the  pretext  that  the  regulations  proposed  would  be  a  violation  of  the 
liberty  of  the  subject. 

In  France  individuals  refuse  to  subordinate  their  private  interests  to  the 
public  good,  while  in  England  the  public  good  is  regarded  as  the  surest 
safeguard  of  individual  liberty. 

By  comparing  the  frequency  of  typhoid  fever  in  London  and  in  Paris, 
the  relative  advantages  of  the  differing  systems  of  drainage  are  clearly  per- 
ceived. In  London  the  use  of  water-closets  is  obligatory,  while  in  Paris 
their  introduction  has  until  within  a  recent  period  been  successfully 
opposed. 


Germany. 

Statistical   Year-Book  of  the   German   Empire^  Berlin, 

of  Statistics  for  the  German  Empire. 


Monthly  Issue 


Years. 

Mean  Population. 

General  Mortality  per  x,ooo. 

1875-1879 
1880-1884 

1885-1889 

1890 

43.388.800 
45,621,000 
47,667,000 
49,283,000 

26*4 

273 
"    24*6 

244 

*  Franco- Prussian  War. 
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Prussia. 

Annual  Statistics  of  the  German  Empire,     Report  of  the  Royal  Statistical 

Bureau  for  the  Kingdom  of  Prussia, 


Years. 

Mean  Population. 

Mortality  per  z,ooo. 

1885-1889 

17,524,460 

277 

1860-1864 

18,683,390 

25*2 

1865-1869 

22,017,937 

281 

I 870-1 874 

24,867,773 

27-8 

1875-1879 

26,268,640 

257 

1880-1884 

27,820,750 

25*2 

1885-1889 

28,840,048 

24*2 

1890 

29,818,878 

24-0 

Berlin. 
Publications  of  the  Statistical  Office  of  the  City  of  Berlin, 


Yeans. 

Mean  Population. 

General  Mortality 
per  1,000. 

Mortality  from  Typhoid 
Fever  per  10,000. 

1850-1854 

422,961 

25  19 

1855-1859 

445,776 

26-80 

10 '4 

I860- I 864 

581.947 

26-33 

8-0 

1865-1869 
I 870- I 874 

716,088 

32-07 

88 

882,316 

32-37 

97 

1875-1879 

1,039,447 

29-87 

5-4 

1880-1884 

1,174.227 

2775 

2  "9 

1885-1889 

1,440,031 

2306 

1-6 

1890 

1,548,279 

21 '60 

09 

The  above  tables  show  a  comparatively  high  rate  of  mortality  for  Ger- 
many, without  any  constant  diminution,  except  in  the  case  of  typhoid  fever 
in  the  city  of  Berlin.  This  diminution  was  coincident  with  the  new 
system  of  drainage  introduced  in  1872,  and  with  the  compulsory  use  of 
water-closets,  which  are  in  use  at  the  present  time. 


Austrian    Statistics. 


Austria. 

Statistical     Handbook  for    the    Austro- Hungarian 
Monarchy,      Vienna, 


Years. 

Mean  Population. 

General  Mortality  per  i,ooo. 

1870-1874 
1875-1879 
I 880-1 884 
1885-1889 
1890 

20,678,922 
21,458,288 
22,358,194 
23,289,991 
23.707,876 

325 
306 

30- 1 

289 

294 
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Vienna. 
Reports  of  the  Statistical  Department  for  the  Magistracy  of  Vienna, 


Years. 


Population. 


Average. 


1881 

731,277) 

1882 

740,622 

1883 

749,762 

1884 

759,849 

1885 

769,889) 

1886 

78o,o66\ 

1887 

790,381 

1888 

800,836 

1889 

811,434 

1890 

822,176; 

750,279 


.800,979 


Mortality 
per  1,000. 


289^ 

29' I 

281 

268 

28-5; 

26-5 

258 

250 

24*4 
24*6 


Mean 

Figure. 


.28-3 


•25-3 


Mortality  from 

Typhoid 

Fever 

per  xo,oooh 


Mean 

Figure. 


1*87 


.0-28 


Sweden. 


Years. 

Mean  Population. 

3.967,118 
4,160,467 
4,252,509 
4,481,662 

4,593,014 
4,718,509 

General  Mortality 
per  x,ooo. 

Mortality  from  Typhoid 
Fever  per  10.000. 

1860-1864 
1865-1869 
1870-1874 
1875-1879 
1880-1884 
1885-1889 

194 
205 
X8'2 

187 

17-6 
16-5 

27 

2'3 

23 
2 '2 

Stockholm. 


Years. 

Mean  Population. 

General  Mortality 
per  ifOoOi. 

Mortality  from  Typhoid 
Fever  per  io^oool 

1860-1864 
1865-1869 
1870-1874 

1875-1879 
1880-1884 

1885-1889 
1890 

120,296 

135,570 

139,255 
152,824 

174,201 

231,009 

236,350 

3297 
3055 
34*23 
2705 

2489 
20X)8 

19-6 

I2'8 

5  "5 
30 
2'0 

1-8 

In  Stockholm  the  drainage  works  were  actively  prosecuted  in  1878.  The 
service  of  the  sewers  was  also  improved  at  the  same  time.  The  figures 
above  recorded  eloquently  prove  the  efficiency  of  these  measures  in 
reducing  the  rate  of  mortality  in  general,  and  that  from  typhoid  fever  in 
particular. 
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St.  Petersburg. 

Statistics  of  the  Russian  Empire,     Annual  Review  of  the  Sanitary  Statistics 
prepared  by  Dr.  E.  Janssens,  Brussels,     The  Influence  of  Seivage  and 
Water  Supply  on  the  Death  Rate  in  Cities,  by  Innne  Smith,  Lansings 
Michigan,  1885. 


Ycmrs. 


1878 

1879 
1880 

1 881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Population. 


Mean 
Figures. 


Mortality 
per  x.ooo. 


Mean 
Figures. 


669,741 

7S4.704\ 

839,677 
876,57s 

861,920 

869,379 

928,016 

929*093 
978.303J 

956,226 


...833,219 


...943,566 


.43 '5 


•39-4 


.29-5 


Mortality  from 

Typhoid 

Fever 

per  xo,ooo 


Mean 
Figures. 


Although  the  sanitary  organization  of  St.  Petersburg  forms  no  part  of 
the  present  work,  we  have  given  the  preceding  table  because  it  places  in  a 
clear  light  the  sanitary  condition  of  the  Russian  capital,  which  is  in  closest 
relations  with  Finland. 

These  statistics  clearly  show  that  St.  Petersburg  is  an  unhealthy  city, 
but  that  the  hygienic  improvements  of  the  last  few  years  have  done  much 
to  lessen  the  general  mortality  and  to  diminish  the  number  of  cases  of 
typhoid  fever. 

Finland. 


Veart. 


I8I5-I8I9 
1820-1824 
1825-1829 
1 830- 1 834 

I835-I839 

1 840- 1 844 
I 845- I 849 
1850-1854 

I855-I859 

i860- 1864 
1865- I 869 

1 870- 1 874 

I875-I879 
I880-I884 

I 885- I 888 

1890 


Mean  Population. 


1,128,010 
1,211,136 

1,295.463 
1,374,612 
1,404,504 
1,484,767 
1,580,055 
1,668,301 

l.7«),439 
1,786,264 

1,803,173 

1,842,553 

1.968,336 
2,114,187 
2,270,194 
2,380,140 


General  Mortality  per  t,ooo. 


25*0 

'254 
24*6 

31  "O^ 

26*0 

22 'O 

237 

277 
30*2  • 

25-9 

41*0' 

207 

22 '4 

22*6 

20 '4 

195 


*  The  Cholera  in  1832-34.  '  The  consequence  of  the  Crimean  War. 

'  The  typhus  and  famine  of  1867-68. 
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Finland,  which  by  its  climate  and  general  condition  of  its  population,  is 
in  close  resemblance  with  Sweden,  stands  comparatively  low  in  the  scale 
of  mortality,  mainly  from  defective  sanitary  organization,  arising  from  the 
lack  of  competent  officers  to  administer  the  laws.  Since,  however,  the 
government  is  about  to  appoint  a  professor  of  public  hygiene  to  the 
University  of  Helsingfors,  we  may  hope  that  the  country  has  in  store  for 
it  a  happier  future. 


Helsingfors. 


Years. 


1865 
1866 
1867 
1868 
1869 
1870 
187 1 
1872 

1873 
1874 
1875 
1876 

1877 
1878 

1879 
1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 


Population. 


Average. 


23,868\ 

24,377 
24,964 

24,835 

251585' 
26,519 

26,466 

28,798 

29,755 
30,461; 

3i»5on 

32,427 

33,3i8t 

34,223 

36,701/ 

37. 500  \ 

38,744 

40,151 

41,655 
43.422 

45,469^ 

47,539 

49,951 
52,672 

55,707^ 
58,945 


.24,626 


- 28,000 


.33.634 


.40,294 


.52,304 


Mortality 

(general) 

per  z,ooo. 


30*0^ 

26-3 

24*0 

62*1 

250, 

21*8 

23*5 
230 

24*6 

26*6 

26  •8\ 

28-8 

28-5 

23*2 

20 -8] 

27*2 

27 '3 

257 
24*6 

266 

21*9' 

25*4 
195 

21-0 
22*5 
21-3 


\ 


Average. 


.33-8 


.26*0 


.25-6 


.26-3 


.22*2 


Mortality  from 
Typhoid 

Fever 
per  10,000. 


6  •97] 
408 

461 ) 

7*04^ 

4-84 
3-00 

2 -08 

3*95 
2-54 


Average. 


.5-22 


,4x59 


Omitting  the  period  of  fi\'C  years  from  1867  to  1871,  which  was  distin- 
guished by  disastrous  epidemics,  a  slight  decrease  in  the  general  mortality 
is  noticeable,  and  it  is  only  proper  to  admit  that  the  improvement  in  the 
sanitary  organization  has  contributed  to  this  result.  Nevertheless  the  sani- 
tary arrangements  are  far  from  satisfactory,  as  the  rate  of  general  mortality 
and  the  number  of  cases  of  typhoid  fever  abundantly  prove. 

For  a  town  of  such  moderate  dimensions,  and  so  favourably  situated  as 
Helsingfors,  the  mortality  is  excessive.  The  prevalence  of  typhoid  fever 
plainly  indicates  that  the  water  service,  and  the  drainage,  are  in  an  un- 
satisfactory condition.  The  measures  taken  for  the  prevention  of  infec- 
tious diseases  are  likewise  inadequate. 

Births. — Since  the  rate  of  mortality  is  higher  during  the  early  years  of 
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life  than  in  subsequent  years,  the  birth-rate  has  a  very  important  influence 
upon  the  death-rate. 

In  the  countries  and  towns  mentioned  in  this  Work  the  mean  birth-rate 
per  1,000  of  the  population  is  as  follows  : — 


England 
Scotland 
Belgium  , 
France 
Germany 
Prussia 
Austria    , 
Sweden    , 
Finland  , 


35-1 

London  . 

347 

Edinburgh 

31-5 

Brussels  . 

254 

Paris  .     . 

39'o 

Berlin 

393 

Vienna    . 

37'9 

Stockholm 

302 

HelsingfoFS 

35-5 

30'o 
28-8 
28-8 
26*9 
31-0 

33*4 
33"3 
327 


Mortality  in  Large  and  Small  Cities. — The  greater  is  the  density 
of  a  population  in  a  given  district,  the  more  favourable  the  conditions  for 
the  production  of  a  high  rate  of  mortality. 

The  following  table  shows  the  rate  of  mortality  from  general  causes,  and 
also  that  from  tjrphoid  fever  in  seven  large  towns  of  Germany,  and  in 
twenty  small  ones.  The  comparison  is  favourable  in  this  instance  to  the 
large  towns,  and  the  reason  is  that  the  sanitary  arrangements  in  these 
towns  are  more  efficient  than  in  the  smaller  towns,  where  they  are  still 
very  defective. 
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Towns. 

Population  188a. 

Mortality 

per  1,000. 

Mortality  from  T^'phoid 
Fever  per  10,000. 

Mean  for 

Mean    from 

Mean  for 

Mean    from 

1883. 

1878-1882. 

1883. 

2878-1882. 

Frankfort  am  Main 

140,000 

2036 

20*44 

1*6 

18 

Munich   .... 

238,000 

38-11 

39*49 

1-8 

5*o 

Dresden  .... 

227,250 

25*05 

24*74 

I '5 

1*8 

Dantzig   .... 

112,119 

28  01 

2918 

1*9 

2*2 

Breslau    .... 

280,200 

3175 

31-68 

2-9 

3*5 

Stuttgart.     .     .     . 

108,082 

22-65 

22*83 

24 

1*8 

Hamburg     .     .     . 

416,819 

2479 

25*62 

2*2 

27 

Mean 

26*17 

26-35 

2*0 

2*7 

522 

STATISTICS. 

r 

Mortality 

per  i,oaob 

Mnrtalkyfr 
Fever  pc 

oBTTphoid 

Population 
i88a. 

Towns. 

Mean  for 

Mean    from 

Mean  for 

Mean    fioa 

1882. 
38-57         ' 

1878-1882. 

x88a. 

X87S-188S. 

Elbing 

36,405 

31-84 

7  4 

8-4 

Stralsund    . 

30,038 

2577 

25-44 

9*3 

11*9 

StargAid 

21,346 

2858 

26*18 

6*6 

8*6 

Thorn    . 

21,859 

26*21 

26*90 

87 

117 

Grandenz 

17,466 

32-29 

2967 

21*8 

20'9 

Posen     . 

65,900 

30*99 

30-13 

13-4 

13^ 

Brum  berg 

35.800 

22*12 

24-34 

10-6 

14*6 

Beuthen 

24,483 

26*22 

3II3 

49 

8-9 

Schweidnitz 

22,653 

28*47 

2973 

7*1 

9*2 

Halberstadt 

3<»3«) 

30*54 

2792 

5-4 

61 

Nordhausen 

26,638 

2309 

24*28 

94 

9*9 

Ascherslel)en 

19,350 

2439 

25*20 

7-8 

6*8 

Quedlinburg 

18,550 

2739 

26*61 

8*1 

1'^ 

Spandau 

30,395 

25-17 

25*22 

4*9 

6-1 

Neustadt-Magdeburg 

27,696 

33*43 

36-32 

7-6 

II-3 

Burg-les- Magdeburg . 

16,062 

24*84 

25*96 

6-6 

12-0 

Luneburg    .     .     .    . 

18,979 

2345 

23-89 

15-8 

10*4 

Dortmund  .     .     .     . 

68,000 

28*91 

28*81 

5*4 

9*0 

Essen 

60,000 

29*12 

29*70 

57 

6-2 

Colmar 

26,300 

27*91 

2977 

4-9 

5^ 

Mean 

27-87 

2798 

8*6 

9-8 

Mortality  in  the  Armies. — The  adoption  of  compulsory  military  ser- 
vice has  had  the  effect  of  interesting  all  classes  of  citizens  in  the  question 
of  military  hygiene.  Also  during  the  past  twenty  years  the  sanitary  service 
has  been  considerably  improved  in  all  European  armies. 

In  the  subjoined  table  the  results  obtained  are  presented  under  the 
usual  form. 


Armies. 


Prussian 

», 

English 

French 

,, 
Russian 


Years. 


1829-38 
1846-63 
1830-46 
1842-48 
1853-58 
1841-52 
1858-68 


Deaths  per  1,000. 


I3-I 

97 
15*0 

19-4 
16-0 

37*4 
16*5 


Period  of  S 


5J7 
8^» 

9*2 

I4'2 


*  In  England  the  conditions  of  service  are  somewhat  different,  since  no  conscription 
exists,  and  soldiers  may  remain  under  the  flag  until  they  are  40  years  of  age. 
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The  general  rate  of  mortality,  and  the  rate  from  typhoid  fever  in  these 
armies  are  given  in  the  following  table : — 


Country.  |        General  MortaUty  per 


x.ooo. 


Sweden 2*3 

Finland 1  3*3 

tMissia I  57 

England '  8*4 

France 9*2 

Ausnria I  11*2 

Italy 11*6 


Mortality  from  Typhoid 
Fever  per  10,000. 


47 
3*5 
9*5 

337 
159 

20*9 


It  appears  !iom  this  table  that  the  countries  of  Europe  stand  in  very 
different  positions  m  regard  to  the  general  mortality,  and  also  to  the  mor- 
tality from  typhoid.  The  deaths  from  this  last  malady  being  occasioned 
by  defective  drainage  and  by  bad  drinking  water,  it  follows  that  England 
stands  in  the  first  rank  in  regard  to  health,  and  France  in  the  last. 

Cholera  in  Relation  to  Sanitary  Organization. — Typhoid  fever, 
as  the  above  tables  clearly  show,  is  intimately  dependent  upon  sanitary 
organization.  The  same  thing  is  true  in  the  case  of  cholera,  the  published 
statistics  of  which  show  to  what  extent  it  is  dependent  upon  the  same 
circumstances. 

The  only  difference  is  that  cholera  being  a  disease  of  tropical  origin  has 
only  appeared  in  Europe  as  an  occasional  visitant,  whilst  typhoid  fever 
has  everywhere  established  itself  as  a  chronic  malady. 

Experience  has,  however,  shown  that  the  places  in  which  typhoid  fever 
prevails  are  the  places  most  liable  to  be  attacked  by  cholera,  and  that  when 
cholera  is  introduced  into  a  town,  those  quarters  in  which  typhoid  fever  is 
found  are  more  likely  to  be  visited  by  it.  The  localities  which  are  Imdly 
drained,  or  in  which  the  water  supply  is  infected,  or  the  soil  is  impregnated 
with  excrementitial  impurities,  are  the  localities  which  are  most  liable  to  be 
visited  by  cholera. 

During  the  epidemics  which  visited  Europe  in  the  years  1832  and  1887 
it  was  notorious  that  the  safety  of  a  locality  was  in  exact  proportion  to  the 
efficiency  of  its  sanitary  organization.  In  the  same  town  the  districts  less 
afflicted  by  this  scourge  were  precisely  those  where  a  good  supply  of  pure, 
water  was  provided,  and  where  the  flushing  of  the  drains  was  most  care- 
fully performed. 

On  the  first  invasion  of  cholera  in  1839,  it  was  already  observed  that  in 
London  the  malady  showed  a  decided  preference  for  those  localities  in 
which  typhoid  fever  prevailed.  This  was  further  confirmed  by  the  course 
of  the  cholera  epidemics  in  1840  and  in  1849  in  the  same  city,  and  subse- 
quently by  the  epidemic  which  visited  the  cities  of  Central  Europe  in 
the  year  1884. 

Interesting  observations  on  this  point  were  made  in  Marseilles  by  the 
medical  officer.  Dr.  Albenois,  in  1B55.    The  result  of  these  observations 
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was  to  show  that  the  mortality  was  much  higher  in  those  quarters  of  the 
town  which  had  no  public  sewers  than  in  the  denser  and  dirtier  districts 
which  had  been  already  drained.  The  localities  which  suffered  most  were 
precisely  those  which  had  been  accustomed  to  pay  an  annual  death-toll 
to  typhoid  fever. 

In  Naples  also  Professor  Fazio  has  pointed  out  that  in  the  course  of 
several  epidemics  typhoid  fever  and  cholera  always  followed  the  same 
track  and  attacked  the  same  quarters  of  the  city. 

The  eminent  engineer,  Alfred  Durand-Claye,  has  also  shown  that  in  the 
city  of  Paris,  during  the  cholera  epidemic  of  1885,  the  scourge  visited 
most  severely  those  quarters  of  the  city  which  were  not  connected  with 
the  public  system  of  drainage.  He  also  showed  that  the  districts  in  which 
the  cholera  cases  were  most  numerous  were  just  those  which  suffered  most 
severely  from  typhoid  fever. 

At  Buda  Pesth  also  Dr.  J.  V.  Fodor  prepared  a  comparative  statement 
of  the  cases  from  cholera  and  typhoid  fever  Which  occurred  from  1863  to 
1877.  It  is  there  shown  that  cholera  and  typhoid  fever  caused  three  and 
four  times  more  deaths  in  the  dirty  and  ill-managed  houses  than  in  those 
properly  administered  in  the  same  district,  and  that  the  same  thing  was 
true  of  those  dwellings  possessing  dirty  courts  as  compared  with  those  in 
which  the  courts  were  kept  in- good  condition.-  These  proportions  are  more 
strikingly  manifest  from  the  figures  given  below. 

Number  of  Deaths  in  100  Houses. 


Tenements. 

Cholera. 

Typboid  Fever. 

In  good  condition 

Fairly  good  condiiioii      .... 

Diity  condition 

Very  dirty  condition 

92 

199 

268 
402 

165 

177 
182 

Courts. 

In  good  condition  .     . 
Fairly  good  conditi«m 
Dirty  condition       .     , 
Very  dirty  condition  , 


159 
186 

208 

282 


Experience  has  further  proved  that  epidemic  indigenous  cholera,  as  also 
epidemic  diarrhoea  and  dysentery,  spread  more  rapidly  upon  sites  which 
are  favourable  to  typhoid  fever  and  Asiatic  cholera. 


National   Losses   resulting   from    Defective   Organization   of 

« 

Public  Hygiene. — That  which  impedes  the  organization  of  public  hygiene 
is  on  the  one  hand  ignorance  of  its  importance  and  value,  and  on  the 
other  the  initial  cost  of  its  establishment. 

With  regard  to  the  question  of  expense,  it  may  easily  be  proved  that 
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the  cost  of  an  efficient  hygiene  is  much  less  than  that  resulting  from  its 
absence. 

That  which  most  powerfully  contributed  to  induce  the  English  Parlia- 
ment to  adopt  the  code  of  hygiene  now  in  force  in  that  country  was  the 
calculation  of  the  eminent  hygienist,  Dr.  John  Simon,  by  which  it  was 
shown  that  125,000  died  prematurely  every  year  because  of  bad  or  insuffi- 
cient sanitation.  But  the  wealth  of  a  nation  consists  almost  entirely  in 
the  labour  and  active  force  of  its  people,  and  hence  this  number  of  deaths 
was  a  distinct  and  important  national  loss.^ 

The  question,  "  At  what  sum  the  life  of  a  man  ought  to  be  valued,"  has 
been  treated  in  France  and  in  England  by  several  distinguished  econo- 
mists. 

The  result  of  their  inquiries  shows  that  the  life  of  a  man  represents  a 
capital  sum,  the  interest  on  which  is  equivalent  to  his  annual  expenses. 

Dr.  Farr,  of  London,  concluded  from  his  researches  that  the  value  of 
the  labour  of  each  individual  equally  distributed  among  men,  women,  and 
children  is  about  ^^159. 

Sir  Edwin  Chadwick,  of  London,  estimates  the  value  of  each  individual 
of  the  working  class  at  about  ;£^2oo. 

Dr.  Rochard,  of  Paris,  presented  to  the  Health  Congress  at  La  Haye  in 
1884  a  calculation  estimating  the  value  of  a  human  life  in  France  at  a 
much  lower  figure,  viz.,  ^£^40,  or  thereabouts. 

Taking  the  number  of  preventible  deaths  in  England  to  be  125,000,  as 
above  stated,  and  estimating  the  value  of  each  life  at  ;£^2oo,  the  annual 
loss  to  the  English  nation,  previous  to  the  introduction  of  an  effective 
system  of  public  hygiene,  amounted  to  the  colossal  sum  of  ;^5o,ooo,ooo 
sterling. 

Even  this  large  sum  is  far  below  the  truth. 

Since  the  deaths  amount  to  but  a  little  more  than  4  per  cent,  of  the 
persons  attacked,  it  follows  that  about  three  million  of  persons  were  con- 
fined to  their  beds  by  sickness.  If  we  estimate  30  days  for  the  period 
during  which  each  patient  was  kept  from  work,  we  shall  be  rather  under 
than  over  the  mark.  Also  of  the  three  million  persons  attacked,  probably, 
it  is  estimated  that  one-third  were  of  the  working  age,  ue.  between  15  and 
60  years  old ;  and  if  30  days  be  taken  as  the  average  period  of  absence 
on  account  of  sickness,  it  follows  that  the  loss  to  the  country  thereby 
amounted  to  30  million  days.  The  day's  wages  in  England  being  equiva- 
lent to  5  francs,  the  total  loss  amounts  to  150  million  francs,  or  ;;^6,ooo,ooo 
sterling.  The  expenses  for  the  maintenance  of  the  sick,  for  nursing  and 
medicine,  are  at  least  2  francs  a  day,  and  for  3,000,000  patients  during  30 
days  this  would  amount  to  180  million  francs,  or  7  J  miUion  sterling.  Thus 
we  have — 

*  "  The  greater  part  of  the  national  wealth  is  the  income  from  the  work  which  is  the 
outcome  from  the  national  health." — Sir  Jas.  Paget  ("National  Health  and  Work,'' 
London,  1884). 
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Loss  occasioned  by  death  =     500,000,000  francs. 

Value  of  days  lost  through  illness     =     150,000,000       „ 
Expenses  of  sickness  =     180,000,000      „ 

Total    ...         ...         ...         ...         ...     830,000,000      „ 

Thus  the  loss  to  England  each  year  arising  from  defective  sanitary 
organization  amounted  to  over  ;^33  million  sterling. 

From  the  calculations  of  Dr.  Rochard,  it  appears  that  the  annual  loss 
occasioned  to  France  by  deaths  and  sickness  amounts  to  ;£^7o,ooo,ooo 
sterling,  and  if  this  amount  could  be  reduced  by  only  one-tenth,  the  gain 
to  France  would  be  at  least  seven  million  sterling  p>er  annum. 

If  in  Finland  the  mortality  were  reduced  to  the  same  proportion  as  that 
of  Norway  and  Sweden,  that  is  to  say  to  1 7  per  1,000,  a  supposition  which 
is  not  extravagant  considering  the  close  natural  affinities  existing  between 
these  countries  and  the  similarity  in  the  condition  of  the  inhabitants,  there 
would  result  a  diminution  of  the  annual  deaths  in  Finland  amounting  to 
at  least  11,017  persons. 

Adopting  therefore  the  same  method  of  calculation  as  above  employed, 
and  assigning  to  each  life  in  Finland  a  value  of  £2^,^  counting  only  i 
franc  a  day  for  wages,  and  only  25  centimes  for  the  expenses  of  a  patient 
per  day,  the  annual  gain  to  Finland  would  amount  to  more  than  ;£63o,ooo 
sterling.  i 

What  important  improvements  could  be  effected  in  public  hygiene  with 
only  a  small  fraction  of  this  amount  we  need  not  stop  to  point  out ! 


COMPARISON   OF   METRIC  AND   ENGLISH 
WEIGHTS  AND   MEASURES. 


I  centimetre: 
1  decimetre  = 
I  m^tre 
I  kilometre  ■ 


'  o'03937  inch. 

3'937o8  inch. 
39*37079  inches. 

0*62138  mile. 


For  the  convenience  of  those  unfamiliar  with  the  Metric  System,  the  following 
comparative  data  are  given  : — 

I  inch  =2*539954  centimetre. 
I  foot  =3  04  79449  decimetre. 
I  yard =09 143835  m^tre. 
I  mile  =  1*6093149  kilometre. 

I  sq.  inch  =6*4513669  sq.  centimetres. 
I  sq.  foot  =9*2899683  sq.  decimetres. 
I  sq.  yard =0*836097 1 5    sq.   metre  01 

centiare. 
I  acre       «=  0*40467 102  hectare. 
I  sq.  mile  =2*5898945 1  sq.  kilometres. 


or      I  centiare  =10*764299  sq.  feet. 
I  hectare  =  2*47114  acres. 


I  cubic  inch 
I  cubic  foot 
I  gallon 


:  16*386176  cubic  centi- 
metres. 

=28*315312  cubic  deci- 
metres. 

4*543458  litres. 


I  grain       »  0*064799  gramme. 
I  Troy  oz.  =  31*103496  grammes. 
I  lb.  Avoirdu- 
pois =  0*453593  kilogrammes. 
I  cwt.         =50*802377  kilogrammes* 


I  cubic  centimetre =0*00176  pint. 

1  cubic  decimetre 

or  litre  «=  176077  pint. 


I  gramme      =15*43235  grains. 
I  kilogramme =2*20462  lbs.  Avoirdu- 
pois. 
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Paris — continued, 
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Ventilation,  methods  of — contd. 
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in  Edinburgh  .217 

in  Brussels  ....     256 

in  Paris        ....     341 

in  Stockholm  .     47a 

in  Helsingfors      .        .        .     507 

Workhouses,  ventilation  of.  165 

Workpeople,  food,  etc.,  of  .        .     174 

Workshop  Act     ....      44. 


i 


